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(54) FLUORESCENT MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting device emitting slightly reddish 
warm-colored white light in high luminous efficiency and obtain a fluorescent material to be 
used in combination with a blue-light emitting element, or the like, and having an emission 
spectrum extending from yellow to red region. 

SOLUTION: The light-emitting device contains an Mn-doped Sr-Ca-Si-N:Eu, Z-type silicon 
nitride fluorescent material 11 (Z is a rare earth element such as Pr, La and Tb) having an 
emission spectrum extending from yellow to red regions by converting the wavelength of a 
part of an emission spectrum excited by a blue-light emitting element 10. 
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[Claim(s)] 
[Claim 1] 

It is the fluorescent substance which has the 2nd emission spectrum at least one or 
more to a field which carries out wavelength conversion of a part of 1st emission 
spectrum [ at least ], and is different from said 1st emission spectrum, 
Said fluorescent substance is LrM-N:Eu and Z (L contains at least one or more sorts 
chosen from the group which consists of II ** of Be, Mg, calcium, Sr, Ba, and Zn.). M 
contains at least one or more sorts chosen from the group which consists of IV ** of C, 
Si, germanium, Sn, Ti, Zr, and Hf. N is nitrogen. Eu is a europium. Z is rare earth 
elements, it is - fluorescent substance characterized by things. 
[Claim 2] 

It is the fluorescent substance which has the 2nd emission spectrum at least one or 
more to a field which carries out wavelength conversion of a part of 1st emission 
spectrum [ at least ], and is different from said 1st emission spectrum, 
Said fluorescent substance is L-M-ON:Eu and Z (L contains at least one or more sorts 
chosen from the group which consists of II ** of Be, Mg, calcium, Sr, Ba, and Zn.). M 
contains at least one or more sorts chosen from the group which consists of IV ** of C, 
Si, germanium, Sn, Ti, Zr, and Hf. O is oxygen. N is nitrogen. Eu is a europium. Z is 
rare earth elements, it is - fluorescent substance characterized by things. 
[Claim 3] 

It is the fluorescent substance which has the 2nd emission spectrum at least one or 

more to a field which carries out wavelength conversion of a part of 1st emission 

spectrum [ at least ], and is different from said 1st emission spectrum, 

Said fluorescent substance is a fluorescent substance characterized by being 

calcium-Si-N:Eu and Z system or Sr-Si-N:Eu, and Z system or Sr-calciunrSi-N:Eu, and 

Z system (Z being rare earth elements.) silicon nitride. 

[Claim 4] 

It is the fluorescent substance which has the 2nd emission spectrum at least one or 
more to a field which carries out wavelength conversion of a part of 1st emission 
spectrum [ at least ], and is different from said 1st emission spectrum, 
Said fluorescent substance is a fluorescent substance characterized by being 
calcium-Si-0-N:Eu and Z system or Sr-SrON:Eu, and Z system or 
Sr-calcium-Si-ON:Eu, and Z system (Z being rare earth elements.) silicon nitride. 
[Claim 5] 

For said Z, 4 is [ claim 1 characterized by at least one or more sorts in Y, La, Ce, Pr, Nd, 
Gd, Tb, Dy, Ho, Er, and Lu containing thru/or ] a fluorescent substance given in any 1 
term at least. 
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[Claim 6] 

For the addition of said Z, 5 is [ claim 1 characterized by being 10.0 or less % of the 
weight thru/or ] a fluorescent substance given in any 1 term at least. 
[Claim 7] 

The content of said O is a fluorescent substance given in claim 2 characterized by being 
3.0 or less % of the weight to the total amount of presentations, or either of 4. 
[Claim 8] 

7 is [ claim 1 characterized by Mn being added by said fluorescent substance thru/or ] a 
fluorescent substance given in any 1 term at least. 
[Claim 9] 

The addition of Mn of said fluorescent substance is a fluorescent substance according to 
claim 8 characterized by being 0.001-0.3 mols to corresponding L and corresponding 
Sr-calcium, and Sr and calcium. 
[Claim 10] 

The addition of Mn of said fluorescent substance is a fluorescent substance according to 
claim 8 characterized by being 0.0025-0.03 mols to corresponding L and corresponding 
Sr-calcium, and Sr and calcium. 
[Claim 11] 

For said fluorescent substance, 10 is [ claim 8 characterized by the amount of residuals 
of Mn being 5000 ppm or less thru/or ] a fluorescent substance given in any 1 term at 
least. 
[Claim 12] 

For said fluorescent substance, 11 is [ claim 1 characterized by at least one or more 
sorts chosen from the group which consists of Mg, Sr, Ba, Zn, calcium, Ga, In, B, 
aluminum, Cu, Li, Na, K, Re, nickel, Cr, Mo, O, and Fe containing thru/or ] a 
fluorescent substance given in any 1 term at least. 
[Claim 13] 

For said fluorescent substance, 12 is [ claim 1 characterized by mean particle diameter 
being 3 micrometers or more thru/or ] a fluorescent substance given in any 1 term at 
least. 
[Claim 14] 

The light emitting device which has the 1st emission spectrum, 

The fluorescent substance which has the 2nd emission spectrum at least one or more to 
a field which carries out wavelength conversion of said a part of 1st emission spectrum 
[ at least ], and is different from said 1st emission spectrum, 
Even if few, it is luminescence equipment which it has, 

Said fluorescent substance is luminescence equipment characterized by the thing of 
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claim 1 thru/or 13 for which the fluorescent substance of a publication is used for any 1 
term at least. 
[Claim 15] 

Said fluorescent substance is luminescence equipment according to claim 14 
characterized by the thing of the yttrium aluminum oxide fluorescent substance 
activated with the cerium, the yttrium gadolinium aluminum oxide fluorescent 
substance activated with the cerium, and the yttrium gallium aluminum oxide 
fluorescent substance activated with the cerium for which any one or more is contained 
at least. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the fluorescent substance used for the luminescence 
equipment used for the lighting of a display, the back light for liquid crystal, a 
fluorescent lamp, etc., especially luminescence equipment. 
[0002] 

[Description of the Prior Art] 

Luminescence equipment is small and power efficiency carries out luminescence of a 
good vivid color. Moreover, since the light emitting device used for a light emitting 
device lamp is a semiconductor device, it does not have the worries about a ball piece 
etc. Furthermore an initial actuation property is excellent and it has the description 
that it is strong to the repeat of an oscillation or on-off burning. Since it has such an 
outstanding property, luminescence equipment is used as various kinds of light sources. 
[0003] 

The luminescence equipment which emits light in the different luminescent color from 
the light of a light emitting device is developed by mixing and emitting the light of the 
light emitting device by which carries out wavelength conversion of a part of light of a 
light emitting device with a fluorescent substance, and wavelength conversion is not 
carried out with the light concerned by which wavelength conversion was carried out. 
For example, in the case of white luminescence equipment, the fluorescent substance is 
thinly coded by the light emitting device front face of the source of luminescence. This 
light emitting device is a blue light emitting device using an InGaN system ingredient. 
Moreover, the YAG system fluorescent substance expressed with the empirical formula 
of 3(Y, Gd) (aluminum, Ga)50l2 is used for the coding layer. 

The luminescent color of white luminescence equipment is obtained by the principle of 
the color mixture of light. After carrying out incidence of the blue glow emitted from 
the light emitting device into a fluorescent substance layer and it repeats that 
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absorption and dispersion how many times within a layer, it is emitted outside. On the 
other hand, the blue glow absorbed by the fluorescent substance works as a source of 
excitation, and emits yellow fluorescence. This yellow light and blue glow mix together, 
are carried out, and it is visible to human being's eyes as white. 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, since luminescence by the side of the long wavelength of a light field was 
hard to be obtained, the well-known luminescence equipment which emits light white 
had turned into a little pale white luminescence equipment. Especially, the lighting for 
the display of a shop front, the lighting for medical sites, etc. are set, and the white 
luminescence equipment of the warm color system which wore redness a little is called 
for strongly. Moreover, generally compared with an electric bulb, the life of a light 
emitting device is long, and since it is gentle to people's eyes, the white luminescence 
equipment near an electric bulb color is called for strongly. 
[0005] 

Usually, if redness increases, the luminescence property of luminescence equipment 
will fall. **** which human being's eyes sense produces the sensation of brightness on 
the electromagnetic wave of 380"780nm field. Although it is expressed, there is a 
visibility property as one index. The visibility property is a crest type and 550nm has 
become a peak. When the electromagnetic wave same near 580nm - 680nm which is the 
wavelength region of a redness component, and near 550nm has carried out incidence, 
the direction of the wavelength region of a redness component is because it senses dark. 
Therefore, in order to sense the brightness of same extent as green and a blue field, as 
for a red field, the incidence of the electromagnetic wave of high density is needed. 
[0006] 

Moreover, by the time the fluorescent substance of the conventional red luminescence 
does not have enough effectiveness and endurance by blue glow excitation and they put 
it in practical use from near-ultraviolet, it will not have resulted. 
[0007] 

Therefore, this invention aims at offering the white luminescence equipment of the 
warm color system with good luminous efficiency which wore redness a little. Moreover, 
it aims at offering the fluorescent substance which has an emission spectrum to a red 
field from the yellow used combining a blue light emitting device etc. Furthermore, it 
aims at offering the fluorescent substance with which improvement in effectiveness 
and endurance was achieved. 
[0008] 

[Means for Solving the Problem] 
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It is the fluorescent substance which has the 2nd emission spectrum at least one or 
more to a field which this invention carries out wavelength conversion of a part of 1st 
emission spectrum [ at least ], and is different from said 1st emission spectrum in order 
to solve the above-mentioned technical problem, and said fluorescent substance is 
L-M-N^Eu and Z (L contains at least one or more sorts chosen from the group which 
consists of II ** of Be, Mg, calcium, Sr, Ba, and Zn.). M contains at least one or more 
sorts chosen from the group which consists of IV ** of C, Si, germanium, Sn, Ti, Zr, and 
Hf. N is nitrogen. Eu is a europium. Z is rare earth elements, it is - it is related with 
the fluorescent substance characterized by things. Thereby, improvement in luminous 
efficiency, such as high brightness and high quantum efficiency, can be aimed at. 
Moreover, the temperature characteristic can offer a very good fluorescent substance. 
With the combination of Eu which is an activator, and the rare earth elements Z which 
are co-activating agent, co-activating agent plays a role of a fusing agent, and this 
demonstrates the flux effectiveness. To achieve improvement in luminous efficiency is 
considered by this flux effectiveness. Moreover, by playing a role of a fusing agent, 
co-activating agent demonstrates sensitization and is considered that improvement in 
luminous efficiency is achieved. Fluorescence sensitization means ******(i n g) the 
sensitizer which serves as an energy donor in order to raise luminescence 
reinforcement using an energy transfer operation. 

The fluorescent substance concerning this invention is a fluorescent substance which 
has the 2nd emission spectrum to a field which carries out wavelength conversion of 
the 1st emission spectrum emitted from sources of luminescence, such as a light 
emitting device and a lamp, and is different from this 1st emission spectrum. 
[0009] 

It is the fluorescent substance which has the 2nd emission spectrum at least one or 
more to a field which this invention carries out wavelength conversion of a part of 1st 
emission spectrum [ at least ], and is different from said 1st emission spectrum, and 
said fluorescent substance is LrM-ON'Eu and Z (L contains at least one or more sorts 
chosen from the group which consists of II ** of Be, Mg, calcium, Sr, Ba, and Zn.). M 
contains at least one or more sorts chosen from the group which consists of IV ** of C, 
Si, germanium, Sn, Ti, Zr, and Hf. O is oxygen. N is nitrogen. Eu is a europium. Z is 
rare earth elements, it is - it is related with the fluorescent substance characterized by 
things. Thereby, what used the oxide for the raw material can be used. Moreover, 
containing, while oxygen forms is also considered in the baking process in the 
production process of the fluorescent substance concerning this invention. Even if it is 
this case, the fluorescent substance of high luminous efficiency can be offered. 
[0010] 
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This invention carries out wavelength conversion of a part of 1st emission spectrum 
[ at least ], it is the fluorescent substance which has the 2nd emission spectrum at least 
one or more to a different field from said 1st emission spectrum, and said fluorescent 
substance is related with the fluorescent substance characterized by being 
calciunrSi-N'Eu and Z system or Sr-Si-N'Eu, and Z system or Sr-calciunrSi-N'Eu, and 
Z system (Z being rare earth elements.) silicon nitride. Thereby, a long wavelength side 
can be provided with the fluorescent substance which has the 2nd emission spectrum. 
It is because wavelength conversion of this 1st emission spectrum is performed and it 
has the 2nd emission spectrum in the long wavelength side of about 580-700nm, when 
this principle irradiates the light which has the 1st about 460nm emission spectrum at 
a fluorescent substance. Moreover, the fluorescent substance of high luminous 
efficiency can be offered according to the flux effectiveness and the sensitization 
effectiveness with co-activating agent installation like the above. Moreover, the 
fluorescent substance with which color tones differ can be offered by making it ******. 
A color tone is determined by X value and Y value in a chromaticity diagram. For 
example, in a table 1, the fluorescent substance made to ****** is shifted more to a red 
side as compared with the fluorescent substance which is not made to ******. The 
fluorescent substance concerning this invention is very effective to reinforce a redness 
component. Furthermore, by making it ******, it can be made short afterglow or can be 
made long afterglow. For example, when the luminescence equipment using a 
fluorescent substance is used for a display, since afterglow is so good that it is short, it 
can use the fluorescent substance of short afterglow. 

The 1st emission spectrum is a light from a light emitting device, a light emitting 
device lamp, etc. which has an emission spectrum in the short wavelength side of 
360-495nm. It is desirable that it is the blue light emitting device which mainly has an 
about 44O480nm emission spectrum. On the other hand, the 2nd emission spectrum 
carries out wavelength conversion of a part of 1st emission spectrum [ at least ], and 
has one or more emission spectrums to a different field from the 1st emission spectrum. 
As for the at least 1 section of this 2nd emission spectrum, it is desirable to have peak 
wavelength in about 560-700nm. The fluorescent substance concerning this invention 
has peak wavelength in about 600"680nm. 

This invention carries out wavelength conversion of a part of 1st emission spectrum 
[ at least ], it is the fluorescent substance which has the 2nd emission spectrum at least 
one or more to a different field from said 1st emission spectrum, and said fluorescent 
substance is related with the fluorescent substance characterized by being 
calciumSi'ON^Eu and Z system or Sr-Si-ON-Eu, and Z system or 
Sr-calciunrSi-O-N'Eu, and Z system (Z being rare earth elements.) silicon nitride. 
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Thereby, an oxide raw material can be used. Moreover, the fluorescent substance of 
high luminous efficiency can be offered according to the flux effectiveness and the 
sensitization effectiveness with co-activating agent installation like the above. 
[0011] 

As for said Z, it is desirable that at least one or more sorts in Y, La, Ce, Pr, Nd, Gd, Tb, 
Dy, Ho, Er, and Lu contain. A fluorescent substance with high luminous efficiency can 
be offered by using Y, La, Ce, Pr, Nd, Gd, Tb, Dy, Ho, Er, and Lu among the rare earth 
elements which are co-activating agent. Among rare earth elements, Y, La, Gd, Lu, etc. 
do not have an emission center, and this is considered to be based on the flux 
effectiveness and the sensitization effectiveness. Moreover, among rare earth elements, 
Pr, Dy, Tb, Ho, Er, etc. have an emission center, and are considered to be based on the 
sensitization effectiveness. 
[0012] 

As for the addition of said Z, it is desirable that it is 10.0 or less % of the weight. If the 
concentration of Z which is the amount of Eu(s) and co-activating agent which are an 
activator becomes more than the specified quantity, since concentration quenching will 
arise and decline in luminous efficiency will be produced, it is [ above-mentioned ] 
within the limits, and is because it is desirable to add co-activating agent Z. 
[0013] 

As for the content of said O, it is desirable that it is 3.0 or less % of the weight to the 
total amount of presentations. Oxygen contains during the presentation of the 
fluorescent substance concerning this invention. This is for mainly using an oxide for a 
source material. An oxide raw material is considered to work as a fusing agent. Since it 
is generally cheap compared with a corresponding metal raw material, an oxide raw 
material can reduce raw material cost. However, the oxygen under presentation of the 
fluorescent substance concerning this invention may reduce luminescence brightness. 
Therefore, it is desirable to remove oxygen out of a system as much as possible. Then, 
comparison ponderation of the above-mentioned advantage and the demerit is carried 
out, and the oxygen density under presentation of the above-mentioned fluorescent 
substance is determined as the above-mentioned range, however, the above even if 
out of range, in order to demonstrate sufficient luminous efficiency, it is not limited to 
this range. 
[0014] 

To said fluorescent substance, it is desirable that Mn is added. When the fluorescent 
substance of Sr-calcium-Si N-Eu [ which added Mn or Mn compound in the production 
process ], and Z system was used, improvement in luminous efficiency, such as 
luminescence brightness, quantum efficiency, and energy efficiency, was achieved 
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rather than the fluorescent substance of Sr calcium-Si N'Eu and Z systems with which 
Mn is not added. This promotes diffusion of Eu2+ Mn or whose Mn compound is an 
activator, enlarges particle size, and is considered to be because for crystalline 
improvement to have been achieved. Moreover, in the fluorescent substance which uses 
Eu2+ as an activator, Mn works as a sensitizer and it thinks because buildup of the 
luminescence reinforcement of activator Eu2+ was aimed at. 

Although said fluorescent substance adds Mn or Mn compound in the production 
process, Mn disperses at the process of baking and only Mn of a minute amount may be 
contained rather than an addition at the beginning during the presentation of the 
fluorescent substance which is an end product. Therefore, during the presentation of 
the fluorescent substance which is an end product, while Mn of an amount smaller 
than the loadings of the time of addition forms, it is contained. 

Although Mn added to an above-mentioned fluorescent substance is added with oxides, 
such as Mn02, Mn 203, Mn304, and MnOOH, or an oxidation hydroxide, in the 
condition which it may not be limited to this, and the mineral of Mn metal, Mn nitride, 
imide, an amide, or others is sufficient as, and is beforehand included in other raw 
materials is usually sufficient as it. O contains said fluorescent substance during the 
presentation. It is thought that O is introduced from various Mn oxides used as a raw 
material, or promotes the effectiveness on Eu diffusion by Mn of this invention, grain 
growth, and a crystal disposition. That is, the effectiveness of Mn addition has the 
large effectiveness at the time of the same effectiveness being acquired even if it 
changed Mn compound with metal, the nitride, and the oxide, and using an oxide 
rather. What O of a minute amount contained during the presentation of a fluorescent 
substance as a result is manufactured. Even when this uses for Mn compound what 
does not contain oxygen, O is introduced by the other raw materials of Eu203 grade, 
the ambient atmosphere, etc., and even if it does not use the compound which O 
contains, the above-mentioned technical problem can be solved. 

As for the addition of Mn of said fluorescent substance, it is desirable that it is 
0.001-0.3 mols to corresponding L and corresponding Sr-calcium, and Sr and calcium. 
As for especially the addition of Mn of said fluorescent substance, it is desirable that it 
is 0.0025*0.03 mols to corresponding L and corresponding Sr-calcium, and Sr and 
calcium. Improvement in luminous efficiency, such as luminescence brightness, energy 
efficiency, and quantum efficiency, can be aimed at by adding Mn to a fluorescent 
substance among a raw material or a production process. 
[0015] 

As for said fluorescent substance, it is desirable that the amount of residuals of Mn is 
5000 ppm or less. It is because improvement in luminous efficiency can be aimed at by 
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adding Mn to said fluorescent substance. However, since Mn disperses at the time of 
baking etc., the amount of Mn added in a raw material differs from the amount of Mn 
under presentation after manufacture. 
[0016] 

As for said fluorescent substance, it is desirable that at least one or more sorts chosen 
from the group which consists of Mg, Sr, Ba, Zn, calcium, Ga, In, B, aluminum, Cu, Li, 
Na, K, Re, nickel, Cr, Mo, O, and Fe contain. Improvement in luminous efficiency, such 
as luminescence brightness and quantum efficiency, can be aimed at by containing 
component configuration elements, such as Mg and B, at least in said fluorescent 
substance. Although this reason is not certain, it is thought by containing component 
configuration elements, such as Mg and B, in basic configuration elements, such as 
above-mentioned LMN:Eu and Z, that the particle size of fine particles is 
homogeneity and because it becomes large and crystallinity becomes remarkably good. 
By improving crystallinity, wavelength conversion of the 1st emission spectrum can be 
carried out efficient, and it can be made the fluorescent substance which has the 2nd 
emission spectrum with good luminous efficiency. Moreover, the decay characteristic of 
a fluorescent substance can be adjusted to arbitration. In a display and a display to 
which a display is continuously performed repeatedly like PDP, the decay characteristic 
poses a problem. Therefore, afterglow can be stopped by making the basic configuration 
element of a fluorescent substance contain B, Mg, Cr, nickel, aluminum, etc. in a 
minute amount. Thereby, the fluorescent substance concerning this invention can be 
used for displays, such as a display. Moreover, even if additives, such as B, add an oxide 
like H3B03, as a luminescence property is made not to fall and was mentioned above, 
O is also set like a diffusion fault and is considered that an important role is shown. 
Thus, it is because the particle size of a fluorescent substance, crystallinity, and an 
energy transfer path change, absorption, an echo, and dispersion change and the 
luminescence property in luminescence equipments, such as ejection of luminescence 
and light and afterglow, is affected greatly by containing component configuration 
elements, such as Mg and B, in said silicon nitride. Moreover, Sr, calcium, Ba, etc. are 
mixed with LrM-N'Eu and the basic configuration element of Z, and serve as mixed 
crystal. By becoming mixed crystal, it is because peak wavelength can be shifted to a 
short wavelength or long wavelength side. 

As for said fluorescent substance, it is desirable that mean particle diameter is 3 
micrometers or more. The mean particle diameter of the above-mentioned silicon 
nitride to which the fluorescent substance of Srcalcium-Si-N^Eu [ by which Mn is not 
added ], and Z system, Sr-Si"N*Eu, and Z system, calcium- Si- N'Eu, and Z system adds 
Mn although mean particle diameter is about 1-2 micrometers is 3 micrometers or 
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more. There is an advantage of luminescence brightness improving, if particle size is 
large, and optical ejection effectiveness rising by the difference in this particle size. 
It is related with the luminescence equipment which is luminescence equipment which 
has at least the light emitting device which has the 1st emission spectrum, and the 
fluorescent substance which has the 2nd emission spectrum at least one or more to a 
field which carries out wavelength conversion of said a part of 1st emission spectrum 
[ at least ], and is different from said 1st emission spectrum, and is characterized by 
using the fluorescent substance concerning this invention for said fluorescent 
substance. The luminescence equipment which emits light by this in the color which a 
light emitting device has, and a different color can be offered. For example, the 
luminescence equipment which emits light in white can be offered by combining blue, 
yellow, red, the bluish green and green, purplish red, etc. which have the relation of the 
complementary color. However, it is not restricted white but the luminescence 
equipment which has the desired luminescent color can be offered. The blue light 
emitting device which has the 1st about 440"480nm emission spectrum is specifically 
used. By using the fluorescent substance of Sr-calciunrSi*N:Eu [ which carries out 
wavelength conversion of this 1st emission spectrum, and has the 2nd 600*660nm 
emission spectrum ], and Z system The blue glow which emits light from a blue light 
emitting device, and the yellowy red colored light by which wavelength conversion was 
carried out with the fluorescent substance can be mixed, and the luminescence 
equipment which emits light in the white of the warm color system which wore redness 
a little can be offered. 

What combined the fluorescent substance which has peak wavelength which is not 
limited only to one kind but is different two or more is sufficient as the fluorescent 
substance used for luminescence equipment. For example, in the fluorescent substance 
of Sr-calcium-Si-N-Eu and Z systems, the fluorescent substance of Sr-Si-N-Eu and Z 
systems has an emission spectrum in about 620nm to having an emission spectrum in 
about 650nm. The fluorescent substance which has peak wavelength in the location of 
a request of the wavelength range of 62O650nm can be manufactured by carrying out 
the amount mixing of requests of this. The luminescence equipment using the 
fluorescent substance which combined two kinds of this fluorescent substance has the 
different luminescent color from the luminescence equipment which used one kind of 
fluorescent substance. The luminescence equipment which has the desired luminescent 
color by this can be offered. 
[0017] 

Said fluorescent substance has the desirable thing of the yttrium aluminum oxide 
fluorescent substance activated with the cerium, the yttrium gadolinium aluminum 
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oxide fluorescent substance activated with the cerium, and the yttrium gallium 
aluminum oxide fluorescent substance activated with the cerium for which any one or 
more is contained at least. There is Y3aluminum50l2^Ce as an example of the yttrium 
aluminum oxide fluorescent substance activated with the cerium. As an example of the 
yttrium gadolinium aluminum oxide fluorescent substance activated with the cerium, 
there is 3(Y0.8Gd0.2) aluminum50l2'Ce. As an example of the yttrium gallium 
aluminum oxide fluorescent substance activated with the cerium, there is 
Y3(aluminum0.8Ga0.2)5Ol2"Ce. By combining with said blue light emitting device the 
fluorescent substance concerning this invention, the yttrium aluminum oxide 
fluorescent substance activated with the cerium, the luminescence equipment which 
emits light in desired white can be offered. Since the luminescence equipment which 
consists of combination of a blue light emitting device and the yttrium aluminum oxide 
fluorescent substance activated with the cerium shows a little pale white and is 
insufficient of the tints of a warm color system, the white luminescence equipment of 
various tints can be offered by containing the fluorescent substance concerning this 
invention by being able to compensate the tint of a warm color system and changing 
the loadings of a fluorescent substance suitably. 
[0018] 

As mentioned above, the luminescence equipment concerning this invention has 
technical meaning that the white luminescence equipment of the warm color system 
with good luminous efficiency which wore redness a little can be offered. Moreover, it 
has technical meaning that the fluorescent substance which has an emission spectrum 
to a red field from the yellow used combining a blue light emitting device etc. can be 
offered. 
[0019] 

[Embodiment of the Invention] 

Hereafter, the fluorescent substance concerning this invention and its manufacture 
approach are explained using the gestalt and example of operation. It **** and this 
invention is not limited to the gestalt and example of this operation. 
[0020] 

The luminescence equipment concerning the gestalt of operation of this invention is 
luminescence equipment which has at least the light emitting device which has the 1st 
emission spectrum, and the fluorescent substance which has the 2nd emission 
spectrum at least one or more to a field which changes said a part of 1st emission 
spectrum [ at least ], and is different from said 1st emission spectrum. It explains using 
drawing 1 as an example of concrete luminescence equipment. Drawing 1 is drawing 
showing the luminescence equipment concerning this invention. 



13 



J ■ <» 

JP2004- 10786 English.doc 

[0021] 

The leadframe 13 to which luminescence equipment was connected conductively with 
the conductive wire 14 prolonged from the electrode 3 of the positive/negative formed in 
the upper part of silicon on sapphire 1 at the semi-conductor layer 2 by which the 
laminating was carried out, and this semi-conductor layer 2, The fluorescent substance 
11 and the coating member 12 which were prepared in the cup of leadframe 13a so that 
the periphery of the light emitting device 10 which consists of this silicon on sapphire 1 
and this semi-conductor layer 2 might be covered, the peripheral face of this 
fluorescent substance 11 and this leadframe 13 - the wrap mould member 15 since 
it is constituted. 
[0022] 

The semi-conductor layer 2 is formed on silicon on sapphire 1, and the electrode 3 of 
positive/negative is formed in the same flat-surface side of this semi-conductor layer 2. 
The luminous layer (not shown) is prepared in said semi-conductor layer 2, and the 
luminescence peak outputted from this luminous layer has an about 460nm emission 
spectrum in a blue field in it. 

This light emitting device 10 is set to a die bonder, face up is carried out to leadframe 
13a in which the cup was prepared, and die bond (adhesion) is carried out to it. A 
leadframe 13 is transported to a wire bonder after die bond, wire bond is carried out to 
leadframe 13a by which the negative electrode 3 of a light emitting device was formed 
in the cup by the gold streak, and wire bond of the positive electrode 3 is carried out to 
another leadframe 13b. 

Next, it transports to mould equipment and a fluorescent substance 11 and the coating 
member 12 are poured in into the cup of a leadframe 13 with the dispenser of mould 
equipment. The fluorescent substance 11 and the coating member 12 are beforehand 
mixed in desired proportion at homogeneity. 

After a leadframe 13 is immersed after fluorescent substance 11 impregnation into the 
mould shuttering with which the mould member 15 was poured in beforehand, 
shuttering is removed, resin is stiffened and it considers as the luminescence 
equipment of a shell mold as shown in drawing 1 . 
[0023] 

Hereafter, the configuration member of the luminescence equipment concerning this 

invention is explained in full detail. 

[0024] 

(Fluorescent substance) 

The fluorescent substance concerning the gestalt of operation of this invention is 
L-M-N:Eu, Z or LMONHEu, and Z (L contains at least one or more sorts chosen from 
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the group which consists of II ** of Be, Mg, calcium, Sr, Ba, and Zn.). M contains at 
least one or more sorts chosen from the group which consists of IV ** of C, Si, 
germanium, Sn, Ti, Zr, and Hf. N is nitrogen. Eu is a europium, Z is rare earth 
elements. It is expressed. 

Among the fluorescent substance concerning the gestalt of operation of this invention, 
although calciunrSi-N*Eu and Z system or Sr-SrN*Eu, and Z system or 
Sr calcium*Si*N^Eu, and Z system or calciunrSi-O-N^Eu, and Z system or Sr-Si-ON*Eu, 
and Z system or Sr-calciunrSi-O-N-Eu, and Z system silicon nitride fluorescent 
substance are mainly explained, it is not limited to this. 
[0025] 

For example, calcium-germaniunvN'Eu and Z system, SrgermaniumN^Eu, and Z 
system, Sr-calcium-germanium-N*Eu and Z system, calcium-germanium-O-N'Eu, and 
Z system, SrgermaniunrO-N^Eu and Z system, Sr-calciumgermanium-ON^Eu, and Z 
system, BaSi-N:Eu and Z system, Sr-Ba-SiN:Eu, and Z system, Ba-Si-ON:Eu and Z 
system, Sr-Ba-Si-ON*Eu, and Z system, calciunrSi-(>N:Eu and Z system, 
Sr Si-C-N:Eu, and Z system, Sr-calcium-Si-(>N:Eu and Z system, calcium-Si- C-(>N-Eu, 
and Z system, Sr-SiCON^Eu and Z system, Sr calcium-Si-C-O-N-Eu, and Z system, 
Mg-Si-N:Eu and Z system, Mg calcium-Sr-SrN^Eu, and Z system, Sr-Mg-SiN^Eu and Z 
system, Mg-SrON-Eu, and Z system, Mg-calcium-Sr-Si-O N^Eu and Z system, 
Sr-Mg-Si-ON:Eu, and Z system, calcium-Zn-Si-C-N:Eu and Z system, Sr-Zn*SrC-N:Eu, 
and Z system, Sr-calciunvZn-SrC-N-Eu and Z system, calcium-Zn-Si-C-O-N^Eu, and Z 
system, Sr-ZnSiCON^Eu and Z system, Sr-calcium-Zn-Si-C-O-N-Eu, and Z system, 
Mg-Zn-Si-N^Eu and Z system, Mg-calcium-Zn-Sr*Si-N:Eu, and Z system, 
Sr-Zn-Mg-Si-N:Eu and Z system, Mg-Zn-SrON:Eu, and Z system, 
Mg-calcium-Zn-Sr-Si-O-N^Eu and Z system, Sr-Mg-Zn-Si-ON:Eu, and Z system, 
calcium-Zn-Si-Sn-C-N:Eu and Z system, Sr-Zn-SrSn-ON'Eu, and Z system, 
Sr-calcium-Zn-Si-Sn-C-N*Eu and Z system, calcium-Zn-Si-Sn-C-O-N^Eu, and Z system, 
Sr-Zn-Si-Sn-C-ON:Eu and Z system, Sr-calcium-Zn-Si-Sn-C-0-N:Eu, and Z system, 
Mg-Zn-Si-Sn-N^Eu and Z system, Mg-calcium-Zn-Sr-SrSn-N-Eu, and Z system, 
Sr-Zn-Mg-Si-Sn-N:Eu and Z system, Mg-Zn-Si-Sn-(>N:Eu, and Z system, The 
fluorescent substance of various combination, such as Mg-calcium-Zn-Sr-Si-Sn-O-N-Eu 
and Z system, Sr-Mg-Zn-Si'Sn-O-N'Eu, and Z system, can be manufactured. 
Although it is desirable that at least one or more sorts in Y, La, Ce, Pr, Nd, Gd, Tb, Dy, 
Ho, Er, and Lu contain as for Z which is rare earth elements, Sc, Sm, Tm, and Yb may 
contain it. These rare earth elements are mixed in a raw material in the condition, 
such as an oxide besides a simple substance, imide, and an amide. Although rare earth 
elements have a mainly stable trivalent electron configuration, as for Yb, Sm, etc., 
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divalent, Ce, Pr, Tb, etc. have a tetravalent electron configuration. When the rare earth 
elements of an oxide are used, the intervention of oxygen affects the luminescence 
property of a fluorescent substance. That is, lowering of luminescence brightness may 
be produced by containing oxygen. On the other hand, there is also an advantage, such 
as shortening afterglow. However, when Mn is used, particle size can be enlarged 
according to the flux effectiveness of Mn and O, and improvement in luminescence 
brightness can be aimed at. 

For example, La is used as co-activating agent. A lanthanum trioxide (La 203) is a 
white crystal, and it is saved in an inert gas ambient atmosphere in order to replace a 
carbonate promptly, if it is left in air. 

For example, Pr is used as co-activating agent. Unlike usual rare earth oxide Z203, an 
oxidization praseodymium (Pr 60ll) is nonstoichio metric oxide, and if it heats at 800 
degrees C which burns the oxalate of a praseodymium, a hydroxide, a carbonate, etc. in 
air, it will be obtained as black fine particles with the presentation of Pr 6011. Pr 6011 
serves as starting material of praseodymium compound composition, and the thing of a 
high grade is also marketed. 

The following examples are Sr-calcium-Si-N'Eu by which Mn was added, Z, 
calcium-Si-N:Eu, Z, Sr-SrN:Eu, Z, Sr-calciunrSrO-N:Eu, Z, calcium-SrO-N:Eu, Z, 
Sr-Si-O-N'Eu, and Z system silicon nitride, the basic configuration element of this 
fluorescent substance general formula LXSiYN(2/3X+4/3Y) : - Eu, Z, or 
LXSiYOWN(2/3X+4/3Y-2/3W): - it is expressed with Eu and Z (L is Sr, calcium, Sr, or 
calcium.). Among a general formula, although it is desirable that it is X= 2, Y= 5 or X= 
1, and Y= 7 as for X and Y, the thing of arbitration can also be used. 2(SrXCal-X) 
Si5N8: by which, as for the basic configuration element, Mn was specifically added - 
Eu and Z - Sr2Si5N8: - Eu, Z, and calcium2Si5N8: Eu, Z, and SrXCal-XSi7N10= - 
Eu and Z - SrSi7N10: - Eu, Z, and CaSi7N10: - during the presentation of this 
fluorescent substance, although it is desirable to use the fluorescent substance 
expressed with Eu and Z At least one or more sorts chosen from the group which 
consists of Mg, Sr, calcium, Ba, Zn, B, aluminum, Cu, Cr, and nickel may contain. 
However, this invention is not limited to the gestalt and example of this operation. 
L is Sr, calcium, Sr, or calcium. Sr and calcium can change a compounding ratio by 
request. 

By using Si for the presentation of a fluorescent substance, it is cheap and a crystalline 

good fluorescent substance can be offered. 

[0026] 

The europium Eu which is rare earth elements is used for an emission center. A 
europium mainly has a divalent and trivalent energy level. Eu2+ is used for the 
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fluorescent substance of this invention as an activator to the alkaline-earth-metal 
system silicon nitride of a parent. Eu2+ tends to oxidize and is marketed by the 
presentation of trivalent Eu 203. However, in commercial Eu 203, the intervention of 
O is large and a good fluorescent substance is hard to be obtained. Therefore, it is 
desirable to use what removed O from Eu 203 out of the system. For example, it is 
desirable to use a europium simple substance and a nitriding europium. However, it is 
not the limitation when Mn is added. 

Sr2Si5N8: - Eu, Pr, and Ba2Si5N8: - Eu, Pr, and Mg2Si5N8: - Eu and Pr - It Eu(s) 
and Ce(s). Zn2Si5N8: - Eu, Pr, and SrSi7N10: - Eu, Pr, and BaSi7NlO: - It Eu(s) and 
Ce(s). MgSi7N10: - Eu, Ce, and ZnSi7N10: - Eu, Ce, and Sr2germanium5N8: - 
Ba2germanium5N8* Eu, Pr, and Mg2germanium5N8- Eu, Pr, and 

Zn2germanium5N8: - Eu and Pr - SrGe7NlO: - Eu, Ce, and BaGe7N10- - Eu, Pr, and 
MgGe7N10: " Eu and Pr - ZnGe7NlO: - Eu, Ce, and Srl.8calcium0.2Si5N8: " Eu and 
Pr - Bal.8calcium0.2Si5N8: - Eu, Ce, and Mgl.8calcium0.2Si5N8: " Eu and Pr - It 
Eu(s) and Late). Znl.8calcium0.2Si5N8: - Eu, Ce, and Sr0.8calcium0.2Si7N10: - It 
Eu(s) and Nd(s). Ba0.8calcium0.2Si7NlO: - Eu, La, and Mg0.8calcium0.2Si7N10: - 
Zn0.8calcium0.2Si7N10: " Eu, Nd, and Sr0.8calcium0.2germanium7N10: - Eu and Tb 
- Ba0.8calcium0.2germanium7N10: - Eu, Tb, and Mg0.8calcium0.2germanium7N10- - 
Eu and Pr - Zn0.8calcium0.2germanium7NlCK -- Eu, Pr, and 
Sr0.8calcium0.2Si6GeN10: - Eu and Pr - Ba0.8calcium0.2Si6GeN10: - Eu, Pr, and 
Mg0.8calcium0.2Si6GeN10: - Eu and Y - Zn0.8calcium0.2Si6GeN10: - Eu, Y, and 
Sr2Si5N8 :P r and Ba2Si5N8 :P Although r, Sr2Si5N8:Tb, BaGe7NH):Ce, etc. can be 
manufactured, it is not limited to this. 
[0027] 

Mn which is an additive promotes diffusion of Eu2+, and aims at improvement in 
luminous efficiency, such as luminescence brightness, energy efficiency, and quantum 
efficiency. Make Mn contain in a raw material, or it makes Mn simple substance or Mn 
compound contain in a production process, and is calcinated with a raw material. 
However, even if it does not contain Mn in the basic configuration element after baking 
or contains it, it has not carried out little deer survival at the beginning compared with 
the content. This is considered to be because for Mn to have dispersed in a baking 
process. 

a fluorescent substance - the inside of a basic configuration element — or at least one 
or more sorts chosen from the group which consists of Mg, Sr, Ba, Zn, calcium, Ga, In, 
B, aluminum, Cu, Li, Na, K, Re, nickel, Cr, Mo, O, and Fe with a basic configuration 
element are contained. These elements have the operation of enlarging particle size or 
raising luminescence brightness, moreover, B, aluminum, Mg, Cr, and nickel have the 
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operation acquired and said, if afterglow can be stopped. Usually, the fluorescent 
substance with which additives, such as B, Mg, and Cr, are not added can shorten the 
time amount which 1/10 takes afterglow rather than the fluorescent substance with 
which the additive is added to 1/2 to about 1/4. 
[0028] 

The fluorescent substance 11 concerning the gestalt of this operation absorbs a part of 
blue glow which emitted light by the light emitting device 10, and emits light in the 
light of a red field from yellow. This fluorescent substance 11 is used for the 
luminescence equipment which has the above-mentioned configuration, and the blue 
glow which emitted light by the light emitting device 10, and the red light of a 
fluorescent substance offer the luminescence equipment which emits light in the white 
of a warm color system with color mixture. 
[0029] 

It is desirable that the yttrium aluminum oxide fluorescent material activated by 
especially the fluorescent substance 11 with the cerium other than the fluorescent 
substance concerning this invention contains. By containing said yttrium aluminum 
oxide fluorescent material, it is because it can adjust to a desired chromaticity. The 
yttrium aluminum oxide fluorescent material activated with the cerium absorbs a part 
of blue glow which emitted light by the light emitting device 10, and emits light in the 
light of a yellow field. Here, the blue glow which emitted light by the light emitting 
device 10, and the yellow light of an yttrium aluminum oxide fluorescent material emit 
light in pale white with color mixture. Therefore, the white luminescence equipment of 
a warm color system can be offered by combining the fluorescent substance 11 which 
mixed this yttrium aluminum oxide fluorescent material and said fluorescent 
substance together with the coating member which has translucency, and the blue glow 
which emitted light by the light emitting device 10. General color rendering indices Ra 
are 75 thru/or 95, and the color temperatures of the white luminescence equipment of 
this warm color system are 2000 thru/or 8000K. Especially a desirable thing is white 
luminescence equipment with which a general color rendering index Ra and a color 
temperature are located on the locus of the blackbody radiation in a chromaticity 
diagram. However, since a desired color temperature and the luminescence equipment 
of a general color rendering index are offered, the loadings of an yttrium aluminum 
oxide fluorescent material and a fluorescent substance can also be changed suitably. 
The improvement of a special color rendering index R9 of white luminescence 
equipment of this warm color system is in drawing. Near and a redness component 
were [ about 0 ] insufficient for the luminescence equipment which emits light in the 
white of the combination of the conventional blue light emitting device and the yttrium 
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aluminum oxide fluorescent material activated with the cerium for the special color 
rendering index R9. Therefore, although it had become a solution technical problem to 
raise a special color rendering index R9, a special color rendering index R9 can be 
raised to 60 thru/or 70 by containing the fluorescent substance concerning this 
invention in an yttrium aluminum oxide fluorescent material. 
[0030] 

(The manufacture approach of a fluorescent substance) 

Next, although fluorescent substance Sr-calciunrSi-O-N'Eu and the manufacture 
approach of La concerning this invention are explained using drawing 2 , it is not 
limited to this manufacture approach. Mn contains in the above-mentioned fluorescent 
substance. 
[0031] 

Sr of a raw material and calcium are ground (Pi). Although it is desirable to use a 
simple substance as for Sr of a raw material, and calcium, they can also use compounds, 
such as an imide compound and an amide compound. Moreover, in raw materials Sr 
and calcium, B, aluminum, Cu, Mg, MnO, Mn 203, aluminum203, etc. may be 
contained. Sr of a raw material and calcium grind in an argon ambient atmosphere and 
in a glove compartment. Although it is desirable that mean particle diameter is about 
0.1 micrometers to 15 micrometers as for Sr obtained by grinding and calcium, they are 
not limited to this range. Although it is desirable that it is 2Ns or more as for the 
purity of Sr and calcium, it is not limited to this. In order to improve the mixed state 
more, after making at least two or more [ of Metal calcium, Metal Sr, and the metals 
Eu ] into an alloy condition, it can nitride and can also use as a raw material after 
grinding. 
[0032] 

Si of a raw material is ground (P2). Although it is desirable to use a simple substance 
as for Si of a raw material, it can also use a nitride compound, an imide compound, an 
amide compound, etc. For example, they are Si3N4, Si (NH2)2, Mg2Si, etc. Although 
the purity of Si of a raw material has a desirable thing 3Ns or more, compounds, such 
as aluminum203, Mg, a metal boride (Co3 B, nickel3 B, CrB), manganese oxide, 
H3B03, B-2 03, Cu20, and CuO, may contain it. Si as well as Sr of a raw material and 
calcium grinds in an argon ambient atmosphere or nitrogen-gas-atmosphere mind and 
in a glove compartment. As for the mean particle diameter of Si compound, it is 
desirable that it is about 0.1 micrometers to 15 micrometers. 
[0033] 

Next, Sr of a raw material and calcium are nitrided in nitrogen -gas -atmosphere mind 
(P3). This reaction formula is shown in ** 1. 
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[0034] 
[Formula l] 
3Sr+N2 -> Sr3N2 
3Ca+N2 -> calcium3N2 

Sr and 600-900 degrees C of calcium are nitrided among nitrogen-gas-atmosphere mind 
for about 5 hours. Sr and calcium may be mixed and nitrided and may be nitrided 
separately, respectively. Thereby, the nitride of Sr and calcium can be obtained. A 
commercial thing can also be used although the nitride of Sr and calcium has the 
desirable thing of a high grade. 
[0035] 

Si of a raw material is nitrided in nitrogen- gas-atmosphere mind (P4). This reaction 

formula is shown in ** 2. 

[0036] 

[Formula 2] 

3Si+2N2 -> Si3N4 

800-1200 degrees C also of silicon Si are also nitrided among nitrogen -gas- atmosphere 
mind for about 5 hours. This obtains silicon nitride. A commercial thing can also be 
used although the silicon nitride used by this invention has the desirable thing of a 
high grade. 
[0037] 

The nitride of Sr, calcium, or Sr-calcium is ground (P5). Grinding is performed for the 
nitride of Sr, calcium, and Sr-calcium in an argon ambient atmosphere or 
nitrogen-gas-atmosphere mind and in a glove compartment. 
Similarly, the nitride of Si is ground (P6). 

Moreover, the compound Eu 203 of Eu is ground similarly (P7). As a compound of Eu, 
although europium oxide is used, a metal europium, a nitriding europium, etc. are 
usable. A commercial thing can also be used although the thing of europium oxide of a 
high grade is desirable. 
[0038] 

In the above-mentioned raw material, at least one or more sorts chosen from the group 
which consists of Mg, Sr, calcium, Ba, Zn, B, aluminum, Cu, Mn, Cr, O, and nickel may 
contain. Moreover, in the following mixed processes (P8), loadings can be adjusted and 
the above-mentioned elements, such as Mg, Zn, and B, can also be mixed. These 
compounds are usually added with the gestalt of a compound, although it can also add 
in a raw material independently. There are H3B03, Cu203, MgC12, MgOCaO, 
aluminum 203, a metal boride (CrB, Mg3 B-2, A1B2, MnB), B-2 03, Cu20, CuO, etc. in 
this kind of compound. 
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The compound La 203 of La is ground (P8). 

It grinds in nitrogen -gas -atmosphere mind in order to replace a carbonate promptly, if 
a lanthanum trioxide is left in air. A commercial thing can also be used although the 
thing of a lanthanum trioxide of a high grade is desirable. As for the mean particle 
diameter of the nitride of the alkaline earth metal after grinding, silicon nitride and 
europium oxide, and a lanthanum trioxide, it is desirable that it is about 0.1 
micrometers to 15 micrometers. 
[0039] 

After performing the above-mentioned grinding, the nitride of Sr, calcium, and 
Sr-calcium, the nitride of Si, compound Eu203 of Eu, and the compound La 203 of La 
are mixed, and Mn 203 is added (P9). Such mixture is mixed in Ar ambient 
atmosphere or nitrogen-gas-atmosphere mind and in a glove compartment in order to 
tend to oxidize. 
[0040] 

Finally, the nitride of Sr, calcium, and Sr-calcium, the nitride of Si, the mixture of the 
compound Eu 203 of Eu, and the compound La 203 of La are calcinated in an 
ammonia ambient atmosphere (P10). By baking, Sr-calciunrSi-O-N-Eu by which Mn 
was added, and the fluorescent substance expressed with La can be obtained (Pll). The 
reaction formula of the basic configuration element by this baking is shown in ** 3. 
[0041] 
[Formula 3] 

0.9775 0.9775 5 0.015 0.03 

Sr 3 N 2 + — Ca 3 N 2 + — Si 3 N 4 + — Eu 2 0 3 + — ~La 2 0 3 

3 3 3 2 2 

Sr 0 9775 Ca 09775 Eu 0015 La 0030 N 7970 O 00675 

[0042] 

However, the presentation of a fluorescent substance made into the object can be 

changed by changing the rate of a compounding ratio of each raw material. 

[0043] 

Baking can use a tubular furnace, a small furnace, a high-frequency furnace, a metal 
furnace, etc. Although burning temperature can be calcinated in 1200 to 1700 degrees 
C, its burning temperature of 1400 to 1700 degrees C is desirable. Although it is 
desirable to use single step baking which baking performs temperature up gradually 
and performs baking at 1200 to 1500 degrees C for several hours, a single step eye can 
be calcinated at 800 to 1000 degrees C, and two-step baking (multistage story baking) 
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which heats gradually and performs the second step of baking at 1200 to 1500 degrees 
C can also be used. As for the raw material of a fluorescent substance 11, it is desirable 
to calcinate using the crucible of boron nitride (BN) construction material and a boat. 
The crucible of alumina (aluminum 203) construction material other than the crucible 
of boron nitride construction material can also be used. 
[0044] 

By using the above manufacture approach, it is possible to obtain the target fluorescent 

substance. 

[0045] 

(Light emitting device) 

As for a light emitting device 10, it is desirable that it is an III group nitride system 
compound light emitting device. A light emitting device 10 minds a GaN buffer layer 
for example, on silicon on sapphire 1. The n mold GaN layer of undoping of Si, n mold 
contact layer which consists of an n mold GaN with which Si was doped, An undoping 
GaN layer, the luminous layer (quantum well structure of a GaN barrier layer / InGaN 
well layer) of multiplex quantum well structure, It has the laminated structure to 
which the laminating of p cladding layer which consists of a p mold GaN which consists 
of a p mold GaN with which Mg was doped, and the p mold contact layer which consists 
of a p mold GaN with which Mg was doped was carried out one by one, and the 
electrode is formed as follows. However, a different light emitting device 10 from this 
configuration can also be used. 
[0046] 

p ohmic electrode " p mold contact layer top - it is mostly formed in the whole surface 

and p pad electrode 3 is formed in the part on the p ohmic electrode. 

[0047] 

Moreover, n electrode removes an undoping GaN layer from p mold contact layer by 
etching, exposes a part of n mold contact layer, and is formed in the exposed part. 
[0048] 

In addition, with the gestalt of this operation, although the luminous layer of multiplex 
quantum well structure was used, this invention is not limited to this, is good also as 
single quantum well structure which used InGaN, and may use GaN by which Si and 
Zn were doped. 
[0049] 

Moreover, the luminous layer of a light emitting device 10 can change the main 
luminescence peak in the range of 420 to 490nm by changing the content of In. 
Moreover, luminescence wavelength is not limited to the above-mentioned range, and 
what has luminescence wavelength in 360"550nm can be used for it. 
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[0050] 

(Coating member) 

It mixes with the fluorescent substance 11 which is prepared in the cup of a leadframe 
13 and changes luminescence of a light emitting device 10, and the coating member 12 
(optical translucency ingredient) is used. As a concrete ingredient of the coating 
member 12, transparence resin excellent in the temperature characteristic of an epoxy 
resin, a urea resin, silicone resin, etc. and weatherability, a silica sol, glass, an 
inorganic binder, etc. are used. Moreover, a dispersing agent, barium titanate, titanium 
oxide, an aluminum oxide, etc. may be made to contain with a fluorescent substance 11. 
Moreover, an optical stabilizing agent and a coloring agent may be made to contain. 
[0051] 

(Leadframe) 

A leadframe 13 consists of mounting lead 13a and inner lead 13b. 

Mounting lead 13a arranges a light emitting device 10. The upper part of mounting 
lead 13a is a cup configuration, carried out die bond of the light emitting device 10 into 
the cup, and has covered the inside of a cup for the peripheral face of this light emitting 
device 10 by said fluorescent substance 11 and said coating member 12. In a cup, two or 
more light emitting devices 10 can be arranged, and mounting lead 13a can also be 
used as a common electrode of a light emitting device 10. In this case, the 
connectability of sufficient electrical conductivity and the conductive wire 14 is called 
for. Thermosetting resin etc. can perform die bond (adhesion) of a light emitting device 
10 and the cup of mounting lead 13a. As thermosetting resin, an epoxy resin, acrylic 
resin, imide resin, etc. are mentioned. Moreover, while carrying out die bond to 
mounting lead 13a by the face down light emitting device 10 etc., in order to perform 
electrical installation, Ag-ace, carbon paste, a metal bump, etc. can be used. Moreover, 
an inorganic binder can also be used. 

Inner lead 13b plans electrical installation with the conductive wire 14 prolonged from 
the electrode 3 of the light emitting device 10 arranged on mounting lead 13a. As for 
inner lead 13b, it is desirable to arrange in the location distant from mounting lead 13a 
in order to avoid the short circuit by the electric contact to mounting lead 13a. When 
two or more light emitting devices 10 are formed on mounting lead 13a, it is necessary 
to make it the configuration which can be arranged so that each conductive wires may 
not contact. As for inner lead 13b, it is desirable to use the same construction material 
as mounting lead 13a, and iron, copper, the copper containing iron, gold, platinum, 
silver, etc. can be used for it. 
[0052] 

(Conductive wire) 



23 



JP2004- 10786 English.doc 



The conductive wire 14 connects electrically the electrode 3 and leadframe 13 of a light 
emitting device 10. As for the conductive wire 14, what has an electrode 3, ohmic 
nature, mechanical-connections nature, good electric conductivity, and good thermal 
conductivity is desirable. As a concrete ingredient of the conductive wire 14, metals, 
those alloys, etc., such as gold, copper, platinum, and aluminum, are desirable. 
[0053] 

(Mould member) 

The mould member 15 is formed in order to protect a light emitting device 10, a 
fluorescent substance 11, the coating member 12, a leadframe 13, the conductive wire 
14, etc. from the exterior. The mould member 15 extends the angle of visibility other 
than the protection object from the outside, or eases the directivity from a light 
emitting device 10, or the object which converges luminescence and is diffused also has 
it. Since these objects are attained, a mould member can be made into a desired 
configuration. Moreover, the mould member 15 may be structure which carries out two 
or more laminatings besides a convex lens configuration and a concave lens 
configuration. As a concrete ingredient of the mould member 15, the ingredient 
excellent in the translucency of an epoxy resin, a urea resin, silicone resin, a silica sol, 
glass, etc., weatherability, and the temperature characteristic can be used. The mould 
member 15 can also be made to contain a dispersing agent, a coloring agent, an 
ultraviolet ray absorbent, and a fluorescent material. As a dispersing agent, barium 
titanate, titanium oxide, an aluminum oxide, etc. are desirable. In order to lessen the 
resilience of construction material with the coating member 12 and to take a refractive 
index into consideration, it is desirable to use this construction material. 
[0054] 

Although an example is hereafter given and explained about the fluorescent substance 
and luminescence equipment concerning this invention, it is not limited to this 
example. 
[0055] 

In addition, the relative luminance which makes the luminescence brightness of 25 

degrees C 100% shows the temperature characteristic. Particle size is a value by the air 

permeability method F.S.S.S.No. (Fisher Sub Sieve Sizer's No.). 

[0056] 

[Example] 

<An example 1 thru/or 15> 

An example 1 thru/or 15 manufactured the fluorescent substance which changed 
variously the co-activating agent Z in basic configuration element calcium-Si-N^Eu and 
Z. A table 1 shows the example 1 which made the co-activating agent Z in basic 
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configuration element calciunrSrN'Eu and Z change variously thru/or the chemical 
property of the fluorescent substance of 15, and a physical characteristic. Drawing 3 
shows the graph which measured the example 1 which made the co-activating agent Z 
in basic configuration element calciunrSi-ISPEu and Z change variously thru/or the 
luminescence brightness of the fluorescent substance of 15. 
[0057] 
[A table l] 











(A) 


X 


feW 

y 


<%) 


<*) 


e-5&& 

(nm) 


1/10 (ms) 




0(%) 


N{S) 




0.0075 






1.13 


0.581 
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0.0075 
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0.015 
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0.579 


0.412 


78.4 


77.6 
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0.0075 


Y 


0.015 


1.06 


0.582 


0.4O9 


98.2 


99.1 
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6.5 


1.2 


30.8 




0.0075 


La 


0.015 


1.22 


0.583 


0.409 


111.4 
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609 


12.5 


1.1 


33.5 




0.0075 


Ce 


0.015 


U8 


0.582 


0.409 


92.8 


94.7 


609 


20.5 


1.3 


31.1 




0.0075 


Pr 


0.015 


1.18 


0.586 


0.408 


105.4 


106.8 


609 


23.5 


1.4 


30.4 




0.0075 


Nd 


0.015 


1.15 


0.582 


0.409 


87.4 


91.2 


621 


74.5 


1.3 


31.8 


3SJSW7 


0.0075 


Sm 


0.015 


1.13 


0.582 


0.410 


51.1 


50.8 


608 


2.5 


1.3 


31.5 


mmms 


0.0075 


Gd 


0.015 


1.11 


0.582 


0.409 


96.4 


97.2 


609 


44.5 


1.4 


30.2 




0.0075 


Tb 


0.015 


1.09 


0.582 


0.409 


99.1 


100.4 


610 


26.0 


1.3 


30.7 




0.0075 


Dy 


0.015 


1.07 


0.585 


0.409 


96.4 


96.7 


609 


41.5 


1.5 


30.3 




0.0075 


Ho 


0.015 


1.05 


0.584 


0.410 


89.7 


89.5 


609 


1 1.0 


1.4 


30.0 


■%mm\2 


0.0075 


Er 


0.015 


1.04 


0.583 


0.410 


89.4 


89.1 


609 


8.5 


1.3 


29.9 




0.0075 


Tm 


0.015 


1.04 


0.579 


0.411 


70.0 


70.1 


609 


199.0 


1,5 


26.0 


mmm\4 


0.0075 


Yb 


0.015 


1 


0.579 


0.410 


39.0 


39.4 


610 


2.0 


1.3 


29.8 




0.0075 


Lu 


0.015 


0.99 


0.581 


0.410 


93.1 


94.1 


611 


25.5 


1.3 


30.8 



[0058] 

In this example 1 thru/or the fluorescent substance of 15 expressed with general 
formula (calcium 0.9775, Eu 0.0075, Z0.015) 2Si5N8, oxygen contains the example 1 
thru/or the fluorescent substance of 15 1.0 to 1.6%. In an example 1 thru/or 15, Eu 
concentration is 0.0075. Eu concentration is a mole ratio to the mol concentration of 
calcium. Moreover, rare earth elements Sc, Y, La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, 
Tm, Yb, and Lu were used for co-activating agent Z. The addition concentration of 
co-activating agent Z is 0.015. The addition concentration of Z is a mole ratio to the mol 
concentration of calcium. The example 1 of a comparison is shown for a comparison of 
the fluorescent substance which added only Eu which has not added co-activating 
agent Z. 
[0059] 

In addition, a table 1 and drawing 3 are not the data that compared the optimum value 
of the fluorescent substance which an example 1 thru/or 15 were made to ****** but 
one example. For example, as shown in a table 2, drawing 4 , or drawing 8 , when the 
loadings of co- activating agent La and Activator Eu etc. were changed, the fluorescent 
substance of a different example from the loadings of the co-activating agent La of a 
table 1 had the highest luminescence brightness. From this, an example 1 thru/or a 
fluorescent substance with luminescence brightness higher than the fluorescent 



25 



JP2004- 10786 English.doc 



substance of 15 can be manufactured by changing loadings, baking conditions, etc. of 
rare earth elements. 

First, the oxide of nitriding calcium, silicon nitride, europium oxide, and rare earth 
elements is mixed in nitrogen- gas-atmosphere mind and in a glove compartment. 
Although the oxide of rare earth elements is generally expressed with Z203, a cerium, 
a praseodymium, and a terbium are exceptions and are cerium oxide Ce02, the 
oxidization praseodymium Pr 6011, and the oxidization terbium Tb 407, respectively. 
In an example 1 thru/or 15, the mixed ratio (mole ratio) of a raw material is oxide 
=1.955*5:0. 015-0. 030 of nitriding calcium calcium3N2 'silicon nitride Si3N4 'europium 
oxide Eu203'rare earth elements. In this raw material, at least one or more sorts may 
contain hundreds of ppm from several ppm among Mn, Mg, Sr, calcium, Ba, Zn, B, 
aluminum, Cu, Cr, nickel, etc. 
[0060] 

It calcinates by mixing the above-mentioned compound. Baking conditions were 
supplied to the boron nitride crucible among the ammonia ambient atmosphere, carried 
out temperature up gradually over about 5 hours from the room temperature, at about 
1350 degrees C, performed baking and cooled it to the room temperature over 5 hours 
for 5 hours slowly. The basic configuration element after baking is 2(calcium 0.9775, Eu 
0.0075, Z0.015) Si5N8. 
[0061] 

The example 2 is using Y for co-activating agent Z. Compared with the example 1 of a 
comparison which does not contain co-activating agent Z, it is short afterglow. By 
considering as short afterglow, it is applicable to the product with which short 
afterglow, such as a display, is called for. 
[0062] 

The example 3 is using La for co-activating agent Z. Compared with the example 1 of a 
comparison, luminescence brightness is increasing the example 3 by no less than 11.4%. 
By the increment in luminescence brightness, a brighter fluorescent substance can be 
offered compared with the example 1 of a comparison. Moreover, quantum efficiency is 
also good. Furthermore, the example 3 is short afterglow compared with the example 1 
of a comparison. 
[0063] 

The example 4 is using Ce for co-activating agent Z. An example 4 can aim at 

improvement in luminescence brightness like an example 3. 

[0064] 

The example 5 is using Pr for co-activating agent Z. Compared with the example 1 of a 
comparison, luminescence brightness is increasing the example 5 by no less than 5.4%. 
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By the increment in luminescence brightness, a brighter fluorescent substance can be 
offered compared with the example 1 of a comparison. Moreover, compared with the 
example 1 of a comparison, a color tone Y value does not change but the color tone X is 
changing. By the color tone Y value change, the redness component is increasing rather 
than the example 1 of a comparison, and the fluorescent substance which wore redness 
more can be offered. Furthermore, quantum efficiency is good. 
[0065] 

The example 6 is using Nd for co-activating agent Z. The emission peak wavelength 
has shifted the example 6 to 621nm, and can increase redness. The example 6 is long 
afterglow compared with the example 1 of a comparison. 
[0066] 

The example 8 is using Gd for co-activating agent Z. An example 8 can aim at 

improvement in luminescence brightness like an example 3. 

[0067] 

The example 9 is using Tb for co-activating agent Z. An example 9 can aim at 
improvement in luminescence brightness like an example 3. An example 9 has good 
quantum efficiency. 
[0068] 

The example 10 is using Dy for co-activating agent Z. An example 10 can aim at 

improvement in luminescence brightness like an example 3. 

[0069] 

The example 11 is using Ho for co-activating agent Z. An example 11 can aim at 
improvement in luminescence brightness like an example 3. The example 11 is short 
afterglow compared with the example 1 of a comparison. 
[0070] 

The example 12 is using Er for co-activating agent Z. An example 12 can aim at 
improvement in luminescence brightness like an example 3. The example 12 is short 
afterglow compared with the example 1 of a comparison. 
[0071] 

The example 15 is using Lu for co-activating agent Z. An example 15 can aim at 
improvement in luminescence brightness like an example 3. The example 15 is short 
afterglow compared with the example 1 of a comparison. 
[0072] 

Each temperature characteristic of an example 1 thru/or the fluorescent substance of 
15 is very good. When this fluorescent substance is prepared on the surface of a light 
emitting device, the temperature characteristic means whether the high luminescence 
property is shown, without the presentation of a fluorescent substance changing, and 
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shows that a higher thing has the more stable temperature characteristic. 
The fluorescent substance concerning an example is calcinating in the ammonia 
ambient atmosphere using the crucible of boron nitride construction material. Under 
these baking conditions, since a furnace and a crucible do not corrode, an impurity does 
not mix in a burned product. Although the crucible of the quality of a nitriding hoe raw 
material can be used, it cannot be said that it is not much desirable to use a 
molybdenum crucible. When a molybdenum crucible is used, a crucible corrodes, 
molybdenum contains in a fluorescent substance, and it is possible to cause lowering of 
a luminescence property. 

Thus, the improvement in a luminescence property can offer a more skillful 
luminescent material which emits light white. Moreover, since the improvement in a 
luminescence property raises energy efficiency, it can also attain power-saving. 
<An example 16 thru/or 24> 

An example 16 thru/or 24 manufactured the fluorescent substance which changed 
various basic configuration element calcium-Si-N^Eu and addition concentration of the 
co-activating agent La in La. A table 2 shows the example 16 which made various basic 
configuration element calcium- Si- JsHEu and addition concentration of the co-activating 
agent La in La change thru/or the chemical property of the fluorescent substance of 24, 
and a physical characteristic. Drawing 4 is drawing showing the measurement result of 
having measured the example 16 which made various basic configuration element 
calcium-Si-N^Eu and addition concentration of the co-activating agent La in La 
changing thru/or the luminescence brightness of the fluorescent substance of 24. 
Drawing 5 is drawing showing the emission spectrum of the example 16 which made 
various basic configuration element calciunrSi-N'Eu and addition concentration of the 
co-activating agent La in La change thru/or the fluorescent substance of 24. Drawing 6 
is drawing showing the reflectance spectrum of the example 16 which made various 
basic configuration element calcium-Si-N*Eu and addition concentration of the 
co activating agent La in La change thru/or the fluorescent substance of 24. Drawing 7 
is drawing showing the excitation spectrum of the example 16 which made various 
basic configuration element calciunrSi-N'Eu and addition concentration of the 
co activating agent La in La change thru/or the fluorescent substance of 24. It is the 
photograph with which drawing 8 (a) photoed the example 19 and drawing 8 (b) 
photoed the particle size of the fluorescent substance of an example 20. 
[0073] 
[A table 2] 
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0.0075 
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[0074] 

This fluorescent substance is expressed with general formula (calcium(l-0.0075-X) 
Eu0.0075LaX) 2Si5N8 by which Mn was added. In this example 16 thru/or the 
fluorescent substance of 24, oxygen contains 1.0 to 1.6%. In an example 16 thru/or 24, 
Eu concentration is 0.0075. an example 16 thru/or 24 - setting - the addition 
concentration of La - 0.005 and 0. - 01, 0.015, 0.02, 0.03, 0.04, 0.06, and 0. - 1, 0.2, 
and the changed fluorescent substance were manufactured. An example 16 thru/or 24 
use La 203 for a raw material. The example 1 of a comparison is shown for a 
comparison of the fluorescent substance which added only Eu which has not added 
co activating agent La. 

In order that an example 16 thru/or 24 may perform an example 1 thru/or the same 
production process as 15, the place which passes through the same configuration is 
omitted. In this raw material, at least one or more sorts may contain hundreds of ppm 
from several ppm among Mg, Sr, calcium, Ba, Zn, B, aluminum, Cu, Mn, Cr, and nickel. 
[0075] 

In an example 16 thru/or 24, the color tone X and the color tone Y value are almost the 
same. Peak wavelength is also almost the same. On the other hand, luminescence 
brightness improves as the addition concentration of La is increased gradually. This is 
considered to be based on the flux effectiveness. Luminescence brightness falls with a 
peak of the time of the addition concentration of La being 0.02. This is considered to be 
based on concentration quenching. 

Moreover, as for afterglow, an example 16 thru/or all of 24 are short compared with the 
example 1 of a comparison. 

Furthermore, an example 16 thru/or all of the temperature characteristic of 24 are very 

good. 

[0076] 

The mean particle diameter of 3.7 micrometers and an example 20 of the mean particle 
diameter of an example 19 is 3.6 micrometers. On the other hand, the mean particle 
diameter of the example 1 of a comparison is 2.8 micrometers. From this, mean particle 
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diameter was able to aim at improvement in luminescence brightness by 3.0 

micrometers or more. 

[0077] 

<An example 25 thru/or 35> 

An example 25 thru/or 35 manufactured the fluorescent substance which changed 
various addition concentration of the co-activating agent Pr in basic configuration 
element calciunrSi-N-Eu and Pr. A table 3 shows the example 25 which made various 
addition concentration of the co-activating agent Pr in basic configuration element 
calcium Si N-Eu and Pr change thru/or the chemical property of the fluorescent 
substance of 35, and a physical characteristic. 
[0078] 
[A table 3] 
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0.410 
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[0079] 

This fluorescent substance is expressed with general formula (calcium(l-0.0075-X) 
Eu0.0075PrX) 2Si5N8 by which Mn was added. In this example 25 thru/or the 
fluorescent substance of 35, oxygen contains 1.0 to 1.6%. In an example 25 thru/or 35, 
Eu concentration is 0.0075. an example 25 thru/or 35 - setting - the addition 
concentration of Pr - 0. - 0025, 0.005, 0.0075, 0.01, and 0. - 0125, 0.015, 0.0175, 0.02, 
0.03, and 0. 06, 0.1, and the changed fluorescent substance were manufactured. An 
example 25 thru/or 35 use Pr 6011 for a raw material. The example 1 of a comparison 
is shown for a comparison of the fluorescent substance which added only Eu which has 
not added co-activating agent Pr. 

In order that an example 25 thru/or 35 may perform an example 1 thru/or the same 
production process as 15, the place which passes through the same configuration is 
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omitted. In this raw material, at least one or more sorts may contain hundreds of ppm 
from several ppm among Mg, Sr, calcium, Ba, Zn, B, aluminum, Cu, Mn, Cr, and nickel. 
[0080] 

In an example 25 thru/or 35, the color tone X and the color tone Y value are almost the 
same. Peak wavelength is also almost the same. On the other hand, luminescence 
brightness improves as the addition concentration of Pr is increased gradually. This is 
considered to be based on the sensitization effectiveness. Luminescence brightness falls 
with a peak of the time of the addition concentration of Pr being 0.005. This is 
considered to be based on concentration quenching. As for the example 30, 
improvement in luminescence brightness was found. An example 25 thru/or all of the 
temperature characteristic of 35 are very good. For example, the temperature 
characteristic of an example 30 of the temperature characteristic of an example 26 is 
very as good [ at the time of 200 degrees C / at the time of 100 degrees C / 98.6% / at the 
time of 200 degrees C ] at the time of 100 degrees C as 74.8% 68.1% 99.2%. 
[0081] 

In an example 27 thru/or 35, the fluorescent substance 3.0 micrometers or more is 

generated, and mean particle diameter showed high luminescence brightness. 

[0082] 

<An example 36 thru/or 39> 

An example 36 thru/or 39 manufactured the fluorescent substance which changed 
various Eu concentration in basic configuration element calciunvSi-N-Eu and Pr. A 
table 4 shows the example 36 which made various Eu concentration in basic 
configuration element caleiunrSi-N-Eu and Pr change thru/or the chemical property of 
the fluorescent substance of 39, and a physical characteristic. 
[0083] 
[A table 4] 
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0.0075 
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0.581 


0.410 


100.0 
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0.0075 


0.005 
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105.7 


610 


nmmv 


0.015 


0.005 


0.584 
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113.9 


609 




0.03 


0.005 


0.588 
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117.3 


123.9 


610 


H8£#]39 


0.06 


0.005 


0.590 


0.401 
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119.6 


612 



[0084] 

This fluorescent substance is expressed with general formula (calcium(l-Y-0.005) 
EuYPr0.005) 2Si5N8 by which Mn was added. In this example 36 thru/or the 
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fluorescent substance of 39, oxygen contains 1.0 to 1.6%. In an example 36 thru/or 39, 
the addition concentration of Pr is 0.005. an example 36 thru/or 39 ** setting -■ Eu 
concentration 0.0075, 0.0015, and 0. - 03, 0.06, and the changed fluorescent 
substance were manufactured. An example 36 thru/or 39 use Pr 6011 for a raw 
material. 

In order that an example 36 thru/or 39 may perform an example 1 thru/or the same 
production process as 15, the place which passes through the same configuration is 
omitted. In this raw material, at least one or more sorts may contain hundreds of ppm 
from several ppm among Mg, Sr, calcium, Ba, Zn, B, aluminum, Cu, Mn, Cr, and nickel. 
[0085] 

In an example 36 thru/or 39, a color tone X and a color tone Y value change with Eu 
concentration. The redness component is increasing and the fluorescent substance 
which wore redness more can be offered as Eu concentration increases. Moreover, 
luminescence brightness improves as Eu concentration increases. All of examples 37 
and 38 of especially luminescence brightness are very high. This is considered to be 
based on the sensitization effectiveness. An example 36 thru/or all of the temperature 
characteristic of 39 are very good. 
<An example 40 thru/or 46> 

the mixing ratio of Sr and calcium ■■ the fluorescent substance which changed various 
rates was manufactured. [ in / in an example 40 thru/or 46 / basic configuration 
element Sr calcium-Si-N-Eu and La ] A table 5 shows the example 40 which made 
various basic configuration element Sr-calciunrSi-N:Eu and addition concentration of 
the co-activating agent La in La change thru/or the chemical property of the 
fluorescent substance of 46, and a physical characteristic. 
[0086] 
[A table 5] 
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0/10 


0.0075 
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0.581 


0.410 


100.0 


100 


609 




0/10 


0.0075 


0.02 


0.583 


0.409 


113.5 


114.3 


609 
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0.0075 


0.02 


0.595 


0.395 


63.7 


76.3 


624 




4/6 


0.0075 


0.02 


0.608 


0.382 


64.0 


85.9 


627 


3SSffi<9l43 


5/5 


0.0075 


0.02 


0.618 


0.372 


67.0 


100.2 


634 


s««44 


6/4 


0.0075 


0.02 


0.615 


0,374 


66.1 


94.7 


633 




7/3 


0.0075 


0.02 


0.612 


0.378 


70.9 


93.4 


626 




10/0 


0.0075 


0.02 


0.604 


0.387 


89.2 


95.4 


618 



[0087] 
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This fluorescent substance is expressed with general formula (SrTCa(l-T'0. 0075-0. 005) 
EuO.0075LaO.005) 2Si5N8. In this example 40 thru/or the fluorescent substance of 46, 
oxygen contains 1.0 to 2.0%. In an example 40 thru/or 46, 0.0075 and the addition 
concentration of La of Eu concentration are 0.02. An example 40 thru/or 46 use La 
6011 for a raw material. The example 1 of a comparison is shown for a comparison of 
the fluorescent substance which added only Eu which has not added Sr*calcium=0*10 
and co- activating agent La. 

In order that an example 40 thru/or 46 may perform an example 1 thru/or the same 
production process as 15, the place which passes through the same configuration is 
omitted. In this raw material, at least one or more sorts may contain hundreds of ppm 
from several ppm among Mg, Sr, calcium, Ba, Zn, B, aluminum, Cu, Mn, Cr, and nickel. 
An example 40 thru/or the fluorescent substance of 46 are fluorescent substances of the 
mixed-crystal system of Sr and calcium, the fluorescent substance of the mixed-crystal 
system of Sr and calcium - the mixing ratio of Sr and calcium - when a rate changes, a 
color tone and peak wavelength change. Peak wavelength is shifted to a long 
wavelength side as Sr increases. Peak wavelength has shifted to a long wavelength 
side most at the time of Sr"calcium=5 : 5. The fluorescent substance of a warm color 
system with which calcium-Si-N'Eu and a Z twist also wore by this the redness which 
has peak wavelength on the long wavelength side can be manufactured. In an example 
40 thru/or 46, a color tone X and a color tone Y value change with the mixed ratios of Sr 
and calcium. The fluorescent substance which has a desired color tone by this can be 
manufactured. For example, the luminescence equipment which mixed the fluorescent 
substance of calciunrSrN'Eu and La and the fluorescent substance of 
Sr-calcium-Si-O-N'Eu and La can offer the luminescence equipment of the color tone of 
the request which has peak wavelength within the limits of 609 to 634nm. An example 
40 thru/or all of the temperature characteristic of 46 are very good. 
[0088] 

<An example 47 thru/or 51> 

An example 47 thru/or 51 manufactured the fluorescent substance which changed 
various addition concentration of the co-activating agent Tb in basic configuration 
element calcium-Si-N'Eu and Tb. A table 6 shows the example 47 which made various 
addition concentration of the co- activating agent Tb in basic configuration element 
calciunrSi-N^Eu and Tb change thru/or the chemical property of the fluorescent 
substance of 51, and a physical characteristic. 
[0089] 
[A table 6] 
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0.0075 
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0.2 
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[0090] 

This fluorescent substance is expressed with general formula (calcium(l'0.0075"X) 
Eu0.0075TbX) 2Si5N8 by which Mn was added. In this example 47 thru/or the 
fluorescent substance of 51, oxygen contains 1.0 to 2.0%. In an example 47 thru/or 51, 
Eu concentration is 0.0075. an example 47 thru/or 51 setting - the addition 
concentration of Tb - 0.015, 0.03, 0.06, and 0. 1, 0.2, and the changed fluorescent 
substance were manufactured. An example 47 thru/or 51 use Tb 407 for a raw material. 
The example 1 of a comparison is shown for a comparison of the fluorescent substance 
which added only Eu which has not added co- activating agent Tb. 

In order that an example 47 thru/or 51 may perform an example 1 thru/or the same 
production process as 15, the place which passes through the same configuration is 
omitted. In this raw material, at least one or more sorts may contain hundreds of ppm 
from several ppm among Mg, Sr, calcium, Ba, Zn, B, aluminum, Cu, Mn, Cr, and nickel. 
Each of examples 147 thru/or temperature characteristics of 51 is good. For example, 
the temperature characteristic of an example 50 of the temperature characteristic of an 
example 47 is very as good [ at the time of 200 degrees C / at the time of 100 degrees C / 
97.2% / at the time of 200 degrees C ] at the time of 100 degrees C as 69.4% 77.0% 
98.9%. 
[0091] 

<An example 52 thru/or 56> 

An example 52 thru/or 56 manufactured the fluorescent substance which changed 
various basic configuration element calcium-SrN'Eu and addition concentration of the 
co-activating agent Nd in Nd. A table 7 shows the example 52 which made various basic 
configuration element calcium* Si-N^Eu and addition concentration of the co-activating 
agent Nd in Nd change thru/or the chemical property of the fluorescent substance of 56, 
and a physical characteristic. 
[0092] 
[A table 7] 
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59.5 
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48.9 


53.4 
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0.0075 
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0.572 


0.416 


26.7 


30.1 


624 



[0093] 

This fluorescent substance is expressed with general formula (calcium(l-0.0075-X) 
Eu0.0075NdX) 2Si5N8 by which Mn was added. In this example 52 thru/or the 
fluorescent substance of 56, oxygen contains 1.0 to 2.1%. In an example 52 thru/or 56, 
Eu concentration is 0.0075. an example 52 thru/or 56 - setting - the addition 
concentration of Nd - 0.015, 0.03, 0.06, and 0. - 1, 0.2, and the changed fluorescent 
substance were manufactured. An example 52 thru/or 56 use Nd 203 for a raw 
material. The example 1 of a comparison is shown for a comparison of the fluorescent 
substance which added only Eu which has not added co-activating agent Nd. 
In order that an example 52 thru/or 56 may perform an example 1 thru/or the same 
production process as 15, the place which passes through the same configuration is 
omitted. In this raw material, at least one or more sorts may contain hundreds of ppm 
from several ppm among Mg, Sr, calcium, Ba, Zn, B, aluminum, Cu, Mn, Cr, and nickel. 
[0094] 

In an example 52 thru/or 56, a color tone X and a color tone Y value change as the 
addition concentration of Nd increases. A color tone X value falls and a color tone Y 
value goes up as the addition concentration of Nd increases. This becomes a yellowy 
red color a little as compared with an example 54. On the other hand, peak wavelength 
is shifted to a long wavelength side as the addition concentration of Nd increases. By 
adding Nd, afterglow is long. An example 52 thru/or all of the temperature 
characteristic of 56 are very good. For example, the temperature characteristic of an 
example 55 of the temperature characteristic of an example 52 is very as good [ at the 
time of 200 degrees C / at the time of 100 degrees C / 99.6% / at the time of 200 degrees 
C ] at the time of 100 degrees C as 76.7% 77.6% 99.7%. 
[0095] 

<Luminescence equipment 1> 

Luminescence equipment 1 is related with the white luminescence equipment which 
added the redness component. Drawing 1 is drawing showing the luminescence 
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equipment 1 concerning this invention. 
[0096] 

The semi-conductor layer 2 of the GaN layer of n mold and p mold is formed on silicon 
on sapphire 1, an electrode 3 is formed and this electrode 3 is connected conductively to 
the semi-conductor layer 2 of these n molds and p mold for luminescence equipment 1 
by the conductive wire 14 with the leadframe 13. The upper part of a light emitting 
device 10 was covered by the fluorescent substance 11 and the coating member 12, and 
has covered the periphery of a leadframe 13, a fluorescent substance 11, and coating 
member 12 grade by the mould member 15. The laminating of the semi-conductor layer 
2 is carried out to the order of n+GaN:Si, n-AlGaN:Si, n-GaN, GalnN QWs, p-GaN^Mg, 
p-AlGaN*Mg, and p-GaN*Mg on silicon on sapphire 1. This a part of n+GaN-Si layer is 
etched, and n mold electrode is formed, p mold electrode is formed on this p-GaN^Mg 
layer. The copper containing iron is used for a leadframe 13. the cup for loading a light 
emitting device 10 prepares in the upper part of mounting lead 13a — having **** -- 
this cup -- die bond of this light emitting device 10 is mostly carried out to the base of a 
center section, nickel plating is performed to the bump 4 for connecting an electrode 3 
and the conductive wire 14 conductively to the conductive wire 14 using gold. In a 
fluorescent substance 11, the fluorescent substance and YAG system fluorescent 
substance of an example 49 are mixed. What mixed an epoxy resin, a dispersing agent 
and barium titanate, titanium oxide, and said fluorescent substance 11 at a 
predetermined rate is used for the coating member 12. An epoxy resin is used for the 
mould member 15. The upper part with a radius [ of the mould member 15 / of 2"4mm ] 
and a height of about 7- 10mm of this shell type of luminescence equipment 1 is 
cylindrical [ of a semi-sphere ]. 

When a current is passed to luminescence equipment 1, the blue light emitting device 
10 which has the 1st emission spectrum excited by about 460nm emits light, and it has 
the 2nd emission spectrum which the wrap fluorescent substance 11 performs color 
tone conversion, and is [ emission spectrum / this / 1st ] different from said 1st emission 
spectrum in the semi-conductor layer 2. Moreover, the YAG system fluorescent 
substance contained in the fluorescent substance 11 shows the 3rd emission spectrum 
with the 1st emission spectrum. These 1st, 2nd, and 3rd emission spectrums serve as 
color mixture mutually, and the luminescence equipment 1 which wore redness and 
which emits light white can be offered. 
[0097] 

The fluorescent substance which mixed the fluorescent substance of an example 26, the 
coating member 12, and the yttrium gadolinium aluminum oxide fluorescent material 
(Y-Gd-aluminum-O^Ce) activated with the cerium is used for the fluorescent substance 



36 



JP2004- 10786 English.doc 

11 of the luminescence equipment 1 concerning this invention. An example 26 is the 
fluorescent substance of calcium-SrON-Eu and Pr. On the other hand, luminescence 
equipment 2 does not contain the fluorescent substance of an example 26, but the 
fluorescent substance of only the yttrium gadolinium aluminum oxide fluorescent 
material activated with the cerium is used for it. The fluorescent substance of 
3(Y0.8Gd0.2) aluminum5012*Ce is used for the luminescence equipments 1 and 2 
concerning this invention. Luminescence equipment 2 is emitting light in the 
combination of a blue light emitting device and the fluorescent substance of 
(Y-Gd-aluminum-0:Ce). 

The weight ratio of the fluorescent substance 11 of luminescence equipment 1 is 
fluorescent substance =10*3.8*0.6 [ of coating member" (YGd- aluminum- O'Ce) ] of the 
fluorescent substance "example 26. On the other hand, the weight ratio of the 
fluorescent substance of luminescence equipment 2 is mixed by the weight ratio of 
fluorescent substance =10-3.6 of coating member* (Y-Gd-aluminunrO-Ce). 
[0098] 

The luminescence equipment 2 using the luminescence equipment 1 concerning this 
invention, and a blue light emitting device and the fluorescent substance of 
Y-Gd-aluminum-O-Ce is compared. Although most color tones are not changing as 
compared with luminescence equipment 2, color rendering properties are improved. 
Although special color rendering indices R9 are insufficient with luminescence 
equipment 2, the improvement of R9 is made with luminescence equipment 1. A special 
color rendering index R9 is the value which measured the color gap of red with 
comparatively high saturation. Moreover, other special color rendering indices R8 and 
the value near 100% of R10 grade nearby improve. Lamp efficiency shows the high 
numeric value. 
[0099] 

<Luminescence equipment 3> 

Luminescence equipment 3 is related with the luminescence equipment of an electric 
bulb color. Luminescence equipment 3 takes the same configuration as the 
luminescence equipment 1 of drawing 1 . Drawing 9 is drawing showing the 
chromaticity coordinate of the luminescence equipment 3 concerning this invention. 
[0100] 

The fluorescent substance which mixed the fluorescent substance of an example 45, the 
coating member 12, and the yttrium gallium aluminum oxide fluorescent material 
(Y-Ga-aluminunvO'Ce) activated with the cerium is used for the fluorescent substance 
11 of the luminescence equipment 3 concerning this invention. With this luminescence 
equipment 3, the fluorescent substance of a presentation of 
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Y3(aluminum0.8Ga0.2)5Ol2:Ce is used. 
[0101] 

When it excites by Ex=460nm, the peak wavelength of the fluorescent substance of 
YGaaluminum-O'Ce is 530-540nm. Similarly, the peak wavelength of the fluorescent 
substance of an example 49 is 625nm. 

The weight ratio of these fluorescent substances 11 is mixed by the weight ratio [ of the 
fluorescent substance "example 49 ] of fluorescent substance =10*4.0-1.08 of coating 
member- (Y-Ga-aluminunrO"Ce). 

Thus, the luminescence equipment 3 using the mixed fluorescent substance is emitting 
light in the electric bulb color. According to drawing 13 which shows the chromaticity 
coordinate of luminescence equipment 3, the color tone X and the color tone Y are 
located in the field of white luminescence of a warm color system. 60% and color 
rendering properties are improved also for the special color rendering index R9 of 
luminescence equipment 3. Peak wavelength is also located in about 620nm and a red 
field, and can obtain the white luminescence equipment of an electric bulb color. The 
color temperature . color rendering properties Ra are good, and it has the luminescence 
property near an electric bulb color. Moreover, luminescence equipment 3 has the high 
luminescence property of 19 * 22 lm/W. 
[0102] 

<Luminescence equipment 4> 

Drawing 10 is drawing showing the luminescence equipment 4 concerning this 

invention. 

[0103] 

The light emitting device 101 which has the 460nm InGaN system semi-conductor 
layer which has a luminescence peak in a blue field as a luminous layer is used. The p 
type semiconductor layer and the n-type- semiconductor layer are formed in this light 
emitting device 101 (not shown), and the conductive wire 104 connected with the lead 
electrode 102 is formed in this p type semiconductor layer and the 
n-type-semiconductor layer. The insulating sealing agent 103 was formed so that the 
periphery of the lead electrode 102 might be covered, and the short circuit is prevented. 
The window part 107 of the translucency prolonged from the lid 106 in the upper part 
of a package 105 is formed above the light emitting device 101. The homogeneous 
mixture of the fluorescent substance 108 concerning this invention and the coating 
member 109 is mostly applied to the inner surface of the window part 107 of this 
translucency on the whole surface. The fluorescent substance of an example 1 is used 
with luminescence equipment 1. A package 105 is a square whose one side which was 
able to take the corner is 8mm - 12mm. 
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[0104] 

The indirect emission spectrum reflected with the reflecting plate and the emission 
spectrum directly injected from the light emitting device 101 are irradiated by the 
fluorescent substance 108 of this invention, and the emission spectrum which emitted 
light blue by the light emitting device 101 serves as a fluorescent substance which 
emits light white. To the fluorescent substance 108 of this invention, green system 
luminescence fluorescent substance SrA1204:Eu, It Eu(s). Y2Si05* - Ce, Tb, and 
MgAlllOl9: - Ce, Tb, and Sr7aluminuml2025: - Ga2 S4:Eu, ((Or more [ among Mg, 
calcium, Sr and Ba ]) At least one) Blue system luminescence fluorescent substance Sr5 
(P04) 3Cl:Eu, 5 (SrCaBa) (P04) 3Cl:Eu, 5 (P04) 3Cl:Eu, 2B(at least 1 or more [ among 
Mg, calcium, Sr, and Ba ]) 509 Cl:Eu, Mn, (BaCa) ((Or more [ among Mg, calcium, Sr, 
and Ba ]) at least one) 6C12- - a desired emission spectrum can be obtained by doping 
Eu, Mn, red system luminescence fluorescent substance Y202 S^Eu, La202 S-Eu, 
Y203:Eu, Ga202 S'Eu, etc. (P04). 
[0105] 

The yield is 99% when a white LED lamp is formed using the luminescence equipment 
formed as mentioned above. Thus, by using the light emitting diode which is this 
invention, luminescence equipment can be produced with sufficient mass production 
nature, and dependability can offer little high luminescence equipment of color tone 
nonuniformity. 
[0106] 

<Luminescence equipment 5> 

Drawing 11 is drawing showing the cap type luminescence equipment 4 concerning this 

invention. 

[0107] 

The same sign is given to the same member as the member in luminescence equipment 

1, and the explanation is omitted. 

[0108] 

Luminescence equipment 4 is constituted by putting the cap 16 which consists of light 
transmission nature resin which distributed the fluorescent substance (not shown) on 
the front face of the mould member 15 of luminescence equipment 1. The cap 16 is 
making light transmission nature resin distribute a fluorescent substance to 
homogeneity. The light transmission nature resin containing this fluorescent substance 
is fabricated in the configuration which fits into the configuration of the mould member 
15 of luminescence equipment 1. Or after putting in the light transmission nature resin 
containing a fluorescent substance in predetermined shuttering, the manufacture 
approach which pushes in luminescence equipment 1 in this shuttering, and casts it is 
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also possible. As a concrete ingredient of the light transmission nature resin of cap 16, 
transparence resin excellent in the temperature characteristic of an epoxy resin, a urea 
resin, silicone resin, etc. and weatherability, a silica sol, glass, an inorganic binder, etc. 
are used. Thermosetting resin, such as melamine resin besides the above and phenol 
resin, can be used. Moreover, thermoplastic rubbers, such as thermoplastics, such as 
polyethylene, polypropylene, a polyvinyl chloride, and polystyrene, a sty rene -butadiene 
block copolymer, and segmented polyurethane, etc. can be used. Moreover, a dispersing 
agent, barium titanate, titanium oxide, an aluminum oxide, etc. may be made to 
contain with a fluorescent substance. Moreover, an optical stabilizing agent and a 
coloring agent may be made to contain. An example 43 is used for the fluorescent 
substance used for cap 16. An example 25 is used for the fluorescent substance 11 used 
into the cup of mounting lead 13a. However, in order to use a fluorescent substance for 
cap 16, the inside of the cup of mounting lead 13a is also good to accept it coating 
member 12. 
[0109] 

Thus, in case a part of light where the constituted luminescence equipment was 
emitted from the light emitting device 10 passes cap 16, wavelength conversion of it is 
carried out with the fluorescent substance of an example 43. This light by which 
wavelength conversion was carried out, and the light of the blue system by which 
wavelength conversion was not carried out with a fluorescent substance are mixed, and 
the light of a white system is emitted to the exterior from the front face of cap 16 as a 
result. 
[0110] 

[Effect of the Invention] 

It has a very important technical meaning that the fluorescent substance which has an 
emission spectrum to a red field from the yellow which this invention can offer the 
white luminescence equipment of the warm color system with good luminous efficiency 
which wore redness a little, and is used combining a blue light emitting device etc. can 
be offered from the above thing, and the fluorescent substance with which 
improvement in effectiveness and endurance was achieved can be offered further. 
[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the luminescence equipment 1 concerning this 
invention. 

[Drawing 2] It is drawing showing the manufacture approach of the fluorescent 
substance concerning this invention. 

[Drawing 3] It is drawing showing the graph which measured the example 1 which 
made the co-activating agent Z in basic configuration element calcium-Si N-Eu and Z 
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change variously thru/or the luminescence brightness of the fluorescent substance of 15. 
[Drawing 4] It is drawing showing the measurement result of having measured the 
example 16 which made various basic configuration element calcium-Si-N^Eu and 
addition concentration of the co-activating agent La in La changing thru/or the 
luminescence brightness of the fluorescent substance of 24. 

[Drawing 5] It is drawing showing the emission spectrum of the example 16 which 
made various basic configuration element calcium-SrN-Eu and addition concentration 
of the co-activating agent La in La change thru/or the fluorescent substance of 24. 
[Drawing 6] It is drawing showing the reflectance spectrum of the example 16 which 
made various basic configuration element calciunrSrN-Eu and addition concentration 
of the co-activating agent La in La change thru/or the fluorescent substance of 24. 
[Drawing 7] It is drawing showing the excitation spectrum of the example 16 which 
made various basic configuration element calciumSiN^Eu and addition concentration 
of the co-activating agent La in La change thru/or the fluorescent substance of 24. 
[Drawing 8] It is the photograph with which (a) photoed the example 19 and (b) 
photoed the particle size of the fluorescent substance of an example 20. 
[Drawing 9] It is drawing showing the chromaticity coordinate of the luminescence 
equipment 3 concerning this invention. 

[Drawing 10] It is drawing showing the luminescence equipment 4 concerning this 
invention. 

[Drawing ll] It is drawing showing the cap type luminescence equipment 5 concerning 
this invention. 
[Description of Notations] 

PI Sr of a raw material and calcium are ground. 
P2 Si of a raw material is ground. 

P3 Sr of a raw material and calcium are nitrided in nitrogen-gas-atmosphere mind. 

P4 Si of a raw material is nitrided in nitrogen- gas-atmosphere mind. 

P5 The nitride of Sr, calcium, and Sr-calcium is ground. 

P6 The nitride of Si is ground. 

P7 The compound Eu 203 of Eu is ground. 

P8 The compound La 203 of La is ground. 

P9 The nitride of Sr, calcium, and Sr-calcium, the nitride of Si, compound Eu203 of Eu, 
and the compound La 203 of La are mixed, and Mn 203 is added. 

P10 The mixture of the nitride of Sr, calcium, and Sr-calcium with which Mn was 
added, the nitride of Si, compound Eu203 of Eu, and the compound La 203 of La is 
calcinated in an ammonia ambient atmosphere. 

Pll Sr-calcium-Si-0-N:Eu by which Mn was added, fluorescent substance expressed 
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with La. 

1 Substrate 

2 Semi conductor Layer 

3 Electrode 

4 Bump 

10 Light Emitting Device 

11 Fluorescent Substance 

12 Coating Member 

13 Leadframe 

13a Mounting lead 

13b Inner lead 14 <BR> Conductive wire 

15 Mould Member 

16 Cap 

101 Light Emitting Device 

102 Lead Electrode 

103 Insulating Sealing Agent 

104 Conductive Wire 

105 Package 

106 Lid 

107 Window Part 

108 Fluorescent Substance 

109 Coating Member 
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[0 0 10] 
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faMtefi, Ca-Si-N:Eu, iKIiS r -S i -N : Eu, Z%, £L 

<liSr-Ca-Si-N:Eu, Zi& (Z f±, ^±mjt%-£$>%> o ) y'j3>t^ h7 

, 5 8 0-7 0 0 nma^£tSit^20H^^^ h^4:tn^?)-C*J, $tz 
fttSit^^o -feJKEIfcfcttfcX'lltfc YfitfcJ >9'feW* f ftS$it*o fllxJ*, ii 

#1 OH**"** MM±, 3 6 0 -4 9 5 nm^I«gfflC^^^ h frZ^-f 

$&%^7y7°^frt3<r>%-e$>2>o 3EK4 4 0 -4 8 0 nmfiflf©*^^^ h * 

%t><*9 vwp?£ < t <>— asfctifcgaaftu * 1 «?i&36^^^ h frtmn*>qm\z. 1 w 

±<^^^^^ WV ZL<r>&2<D$b%X'<9 Y)V<r>{S?H < £ 5 6 0 - 

7 0 0 nmia#^t°-^«^^r-raCl<!:75 s »i Lv> 0 6 0 0 - 

6 8 0 nmi£#^t:-^^g^^r-r^) 0 

ffi&3&l*tiU Ca-Si-0-N:Eu, gL<liSr-S i-0-N:Eu, Z 

m> 3gL< US r -C a-S i - 0-N : E u, Z% (Zfi, #±«tc3R-C*4 0 ) 3"J 

[0011] 

mffazii, Y, La, Ce, Pr, Nd;.Gd, Tb, Dy, Ho, Er, Lu©H^ 

Y, La, Ce, Pr, Nd, Gd, Tb, Dy, Ho, Er, L u Srffl ^& £ i: K«fc 19 
, H3C*[l^<7)^v^5fc#*iltt-r4ifc*«"Cg4 0 £tU±, #±«5c$<*5?-fc, Y, La 
, Gd, Lufli, Hft+'t^fc < , 77 7nU*, XVJtSSai^tJ:* i><nk^z_h 
tl& 0 ftz, #±iS7C*0?*,, Pr, Dy, Tb, Ho, E r & , 

If «t £ & <0 i: #x_ £ it* o 

[0 0 12] 

miBZ(7)^jn*{±, 10. ofi«%jeJLT-c**i t a*jff£ l*^ 0 tff&sg-e** e u», * 

[0 0 13] 

Stl.4 ^O-eti'iV^ 
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[0 0 14] 

Mn-fb^^ML*: S r-Ca-Si-N:Eu, Z^<7>1gft#£ffi </Vcl§^ Mn?}* 
MS*LT^4^S r-Ca-Si-N:Eu, Z^ct^^J: V) fc % 3Bfc*?Jg, 

T^^t#^fb*i^ 0 ffc, Eu !t £tt^J£^&M#K33^T, Mn«SJtL 

<Dffi&m£ *) i>o?i£^m<DM. ntfU&^p^i tia^-ri^v^ 0 

ilOf*#t:iJintSMnli, ifiH\ Mn0 2 , Mn 2 0 3 , Mn 3 0 4 , MnOOH 

&o itttcj:^, MnM{:SimLtv^^4«)«:fflV'|,i^-e<)> Eu 2 0 3 
±faHM£8?$:-c£&o 

|f[|B^:^;#<7)M n Ov3sJO*(i, *h£-r&L, Sr-Ca, Sr, CaKMLTO. 001 
~0. 3 *JVC&& fcj&«$F * L^o #K, Hrffi®*#WMn<^«SiD*ti% fl-JS-T&L, 
• S r - C a, Sr, C aK2tLT 0. 0 0 2 5 - 0. 0 3 tK^S:t*fJ LV> 0 JgC 

[0015] 

flrfBStefrfrtt, Mn*>»f5«J&*5 0 0 0 p p mWTt^S C t tfftt Lv> 0 *|BSt*#C 
, Mn*«iD-f lj|&:3fe8&$<&fll±£ia* i 4^feT** 0 lit, Mn 

»i«Jftn**e3MkLTL4 Stt+KISJlltiMnik, ftit»©lilftifK*tt4 

Mnilt ^4&<> 
[0016] 

|fTlE^3fe#li> Mg, S r , Ba, Zn, Ca, Ga, In, B , A 1 , C u , Li, N 
a, K, Re, N i , Cr.Mo, OWF e^^SffJ: «9a»dfit44?4 < t lttJaJL 

©Mttjgaveiifcv^ ±IEL-m-n:Eu, z^o^*fll^7c^^Mg, b#<?>$; 

44fcfeT44t#x.f>*i4. ^ B B B tt£&<-r&£<!:KJ: ^ 1 ^Jt^^*? 

-eg *o S^M^ttt^fttciit^it^l^o f^^w, pdp 

o *<ntz£>, &itfo<T>&%m$fil%\z , B, M g , C r , Ni, Al 4 -g^T 3 

*ISIflK«4**ft*«fflt4 I fctf-Cl £. B^<7)^iJP^Jfi, H 3 B0 3 Oil 
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jmW^&m>$k%%f^K%% < &m*Rtf-ffrbX-$>2> 0 ttz, Sr, Ca, Ba^fi 
, L-M-N:Eu, Z<7>2s*mtft>7G%t&&L^ U&bK&o m.&k%Z>ZtK£ >K 

r-Ca-S i-N:Eu, Z%, Sr-S i-N:Eu, Zil, Ca-Si-N:Eu 
, Z~&<Dl£%fo\±, ^n^i) % \~-2 fimm^^h-hK Mn*«jD-r4±ffil-> , J3>^ 
^ h7^f Kit 3 ai m£lJh?*4, iOfigOit^UJ: ^ i: 36 

^^^^«i-S^<t7i 3 -e^So ^teMKfi, 4 4 0 - 4 8 0 nmi5#<7)^ 1<7)|&^^ 

* f;^tt^fMW^«ffl U 1 wS&Sfe*'** h L 6 0 0 -6 
6 0 nraO|2 Ol^*^ hJV$:ttl> S r - C a - S i - N I E u , Z^<7)it?frffc£ 

5frfc£2 JiJLiH^fc-frTt'b^-c^ J:^ 0 Sr-Ca-Si-N:Eu, Zl^ 

®7&#-Cfi, 6 5 0 nmif hJ^tt^WCMU, Sr-S i-N:Eu 

, Z*©f*ftli,- .6 2 0 nmafe^^J' h^*tti. £ ft fcfrM * - 

kK£ «J 6 2 0 - 6 5 0 n m^«*Hw9faoffiilt ^- ^****i-*3l3lfr»«r»jt 
i^2«<7)M#*0^^-^7tm*#^fflvv^|&^S(i, li 

^ H« it & £ **-c § a o 

[0017] 

miEm3fe#fi> t'J^A-^jS?^? HJ?A • 7^5 ->> AgMfc^M^ -fey* 
A-ettfcStlfc^ y h U $r A • # K'J -^A • 7JU5-^ A«-ffc«»*», XCf-fcU A 

-e#^ s titz v h 'J ? a • # y ? a • 7 ;p 5 - ? a »-fb»at3fc#o^4r < <t ^ -fiifr 

1 ULk*£q&LTv>* i t ?&<8f * tv^o -b 'J A-r#<SrS tlfzJ y h U * A • 7^5 -<> 
ABMbMSfefro—W* LTJi, Y 3 Al 5 0: 2 : C e -fc U 9 A $ Jtfc 

'f? MJ*A • jtTKU-^A • 7^5-->A«-fblft3t3fcfl:<^— Wfc LTttx (Y 0 . 8 G 
d 0 . 2 ) s A 1 s 0 i 2 :Ce^4o -b'J •> AT-ft-ftS flfc^ 7 h'J^A • # A 

• 7JV= -^AK<k^^#<7)—piJt LTtt, Y 3 (A 1 o . a G a 0 . 2 ) 6 0, 2 : 
C e *ISW^#4®*#i:-t'J'f A-C#fi|?it7t:^ 7 HJ 9A • 7;V5->>A^ 

^EMffi-fS-t^-egSo WfelSSfc^fc-feU ^A-CW«|«*Lfe>f -7 b 'J -> A • 7 

-^A*<t»m36#fcWiia*^!k>-fr^f>«ja$*LilS3fc^Sli> ^^*av»Sfe«r* 
feis^ a 4 £ 1 § 4 o 

[0018] 
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[0 0 19] 
[0 0 2 0] 

w k & & is %m w. * -rw -e* & 0 

[0 0 2 1 ] 

t77>f 7**1 W±gBCSfJi$*Lfc^*#e2 lWi2t:«? 
-K7 1/-A1 3 a co* ? ^rtKKJtfcfifc&Tfrffcl 1 tn-f^ V^fflttt 12k, 

ytfci 15^19- k^u-a 1 svmmmzmi*-^ vmt 1 5 k, j^&flwssivr 

[0 0 2 2] 

ioMfl O^^^V^-C-by h L, j&y^KtffcftfcU- K7 1/-A 1 3 a 
. C7xiX77/LTN*'>K (if) n o N*'>Kt, 'J-K7l/-A13*7- 
^t-**>^-^IL, f&5fe^e>Hm& 3 £ # ? "/OR»tfe*tfc»J- K7 1/-A 1 3 • 
aC48t7^t-#> KU jEBffi 3 'J- K71/-A 1 3 b K 7-f ^- - 

. > Ki-*. 0 - .: • 

^K, €-Ji/Kifi:fIL, *-fl/K8f?)f'f^>t--? , J-K7l/-A130* 
.-y^rtfc3t*#:i l&tfa-"^ v^JBtl 2 M# l 1 i a -r 4 

[0 0 2 3] 
[0 0 2 4] 

#IIW<a*;tt<oj&J&K#a&3fe#tt, L-M-N:Eu, Z, Xli> L-M-0-N:E 
u, Z (LldU Be, Mg, Ca, Sr. B a, Zn<Ol Hfitf* J: «9S»f*i*4? 40 

4 < k: <> l«J£Jl ± *„ Mfi> C, Si, Ge, Sn, T i , Zr, HfOI Vflfi 

35^4a»«t a»f*L4^4 < t i«j£Lt ni±> g^-e*^ 0 Eui±, a. 

#ISW<a£;*«>BJ&fc«*Sbfe# I K ±CCa-Si-N:Eu, Zifc, £ L < J± S r - 
Si-N:Eu, Z^fL<liSr-Ca-Si-N:Eu, Zifc, 3g L < fiC a - S 
i-0-N:Eu, Zl, «L<liSr-Si-0-N:Eu, Z3?u 3g L < fi S r - C 
a-Si-0-N:Eu, Z^V'JnVf^ hy^f FSMtowttaitl,^ 

[0 0 2 5] 

Ca-Ge-N:Eu, Z^, Sr-Ge-NlEu, Z^, Sr-Ca-Ge so 
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-N : E u, Z^, Ca-Ge-0-N:Eu, Zi&, S r-Ge-O-N : Eu, Z3k 
, Sr-Ca-Ge-O-N: Eu, Z^, Ba-Si-N:Eu, Z3&, Sr-Ba- 
S i -N : E u , ZI> Ba-Si-0-N:Eu, Z%, Sr-Ba-Si-O-N: 
Eu, Z|> Ca-S i-C-N:Eu, Z%, Sr-Si-C-N:Eu, Z3U S r 
-Ca-Si-C-N:Eu, ZI> Ca-Si-C-0-N:Eu, Z^, Sr-Si 
-C-O-N: Eu, Zi&, S r -C a- S i -C-O-N I E u, Z|, Mg-Si- 
N:Eu, Z,l Mg-Ca-Sr-Si-N:Eu, Zifc, Sr -M g — S i — N I E 
u, Z|> Mg-Si-0-N:Eu, Z%, M g - C a - S r - S i -O-N : E u , 
Zifc, Sr-Mg-S i-0-N:Eu, ZJks C a-Z n-S i -C-N : Eu, Z?k 
, Sr-Zn-Si-C-N:Eu, Zifc, S r -C a-Z n-S i -C-N : E u, Z 
^> Ca-Zn-Si -C-O-N: Eu, Z^, Sr-Zn-S i-C-0-N:Eu 
, Zifc, S r -C a - Z n - S i -C -O-N : E u, ZI, Mg-Zn-S i-N:E 
u, ZI, Mg-Ca-Zn-Sr-Si-N:Eu, Zifc, Sr-Zn-Mg-Si- 
N:Eu, Zl,Mg-Zn-Si-0-N:Eu, Zl, Mg-C a~Z n-S r-S 
i-O-N: Eu, Zi&, S r -Mg-Z n-S i -O-N I E u, Z^> Ca-Zn- 
S i - S n -C -N I E u , Z%, S r - Z n - S i - S n - C - N : E u , Zifc, Sr 
-Ca-Zn-S i -Sn-C-N : Eu, Z%, Ca-Zn-S i-Sn-C-O-N 
:Eu, Z%, S r -Z n-S i -S n-C-O-N I E u, Z%, Sr-Ca-Zn- 
S i -S n-C-O-N : Eu, Zi^t, Mg-Z n-S i — Sn— N : Eu, Z%, M g 
-C a - Z n - S r - S i - S n -N I E u , Zifc, S r - Z n - M g - S i - S n - N 
:Eu, Z^> Mg-Z n-S i -S n-O-N : E u, Zl, Mg-Ca-Zn-Sr 
- S i - S n -O-N : E u, Z^, S r -Mg-Z n-S i - S n-O-N : E u, Z 

#±Ji5cJf"C*4Zli % Y, La, Ce, Pr, Nd, Gd, Tb, Dy, Ho, Er, 
L uV 3 ) < i: *> lj|lJia±**d , *«*tT v»*CtjWif4 UV»#, Sc, Sm, Tm, 

Yb, Sm#r2 2fl5, Ce, Pr, Tbf Ii 4 ffii<DM : f-$ZW.&&~f %> o BMfc&<3*±S5G 

H5frt?j£<7>|n]±£[Il& it* ! tHo 

*ftiaiULat*llti. mt?*9v (La, 0 3 ) fi, 6 JIT 

#!)x_tf, *#^JtLTPr*fffltl>o SMfc^-fc*-^* (Pr ( O, , ) li, 

%>±nmimz t o 3 tm%*). mt^mwstomim-?. -f?** s Jws * 

mil®, kSI^ t'^^+f ft ( 8 0 0 t CJlllt J i: P r 6 0, , o£B)jx;£ 4> o^fe 
©MtLT#f)tiSo Pr, 0, , \$77**VMk&®&Wu<r>\&$k®'Rtti:*) , 

WT^ifiiWi, Mn5&*&iraS*ifcS r-C a-S i -N : Eu, Z, Ca-Si-N: 
Eu, Z, Sr-Si-N:Eu, Z , S r -C a-S i -O-N : Eu, Z, Ca~S 
i-0-N:Eu, Z, S r - S i -O-N : E u, Zly'Jn^t^ Kt$?>„ 
d<am3fc#<a2£##lft3C*UU -«L X Si Y N (2/3 x + 4/3Y> :Eu, Zl 
L<fiL x SiyOwN(2/3x + 4/'3y-2/3W) lEu, Z ( L , S r, C 
a, SrtCamW,) T£3*i4 0 -Jttai'K X&tfYfi, X=2, Y=5Xli 

«J&7c£«\ Mn^iSSinStUt (Sr x Ca 1 - x ) 2 Si B N a :Eu, Z, S r 2 S 
i 6 N 8 :Eu, Z , C a 2 S i 6 N„ :Eu, Z,Sr x Cai-xSi 7 N 10 : E 
u, Z, SrS i, N, , :Eu, Z,CaSi 7 N 10 :Eu, Z 

fffltSCtWH^ i<7)S*M^i:ii, Mg> Sr, Ca, Ba, Zn, 
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B, Al, Cu, C r RtfN i tf>£>fci#J: ») 31***1*4?$: < t =fc 1 ftAU±#-£;£ 3 *lT 
Lfi, Sr. C a, Sri CaC^fiimi. SrtCali, 9rSt J: «9@e^Jfc£^ 

[0 0 2 6 ] 

3&3!64 , 'kfc#±£5c3fc-C** a tf •> A E u*ffl^4 0 ±<:2«t 3 

#LT, Eu I + t LTffl^i, Eu 2 + li, SlUS *i*-f < , 3tiS<7>Eu 2 0 

3 WlItr|iI?*lTl/^o Ltf>U TfrlgOEu, 0 3 "efi, CKDM^tfjzZ <, 
tM*'#^»ti:<i/>, Z<Dtztb, Eu 2 0 3 tf^0£, M^»*tfc4^)*«fflt4 

S r 2 S i 6 N 8 : E u, P r , B a 2 S i 5 N 8 :Eu, P r , M g 2 S i B N 8 :E 
u, Pr, Zn 2 Si 5 N 8 :Eu, Pr, SrSi 7 N 1 0 I E u, Pr, BaSi 7 
N, o : E u, Ce.MgSi 7 N 10 :Eu, C e , Z n S i 7 N, „ : E u, Ce, 
Sr 2 Ge 6 N 8 : E u, Ce, Ba 2 Ge s N, :Eu, P r , M g 2 G e B N 8 IE 
u, Pr, Zn 2 G e s N 8 :Eu, Pr, SrGe, N, 0 : E u, Ce, BaGe, 
Ni o : E u, Pr, MgGe, N, 0 :Eu, Pr, ZnGe, N a „ : E u , Ce, 
S r , . , Ca,. 2 Si B N 8 : E u, Pr, Ba,. , Ca, . 2 Si B N 8 :Eu 
, Ce, Mg, , 8 Ca 0 . 2 Si 5 N 8 : E u , Pr, Z n ! . 8 Ca 0 . 2 Si 5 N 
8 : Eu, Ce,Sr 0 . , Ca 0 . 2 S i 7 N, 0 :Eu, La,Ba 0 . 8 Ca 0 . 
2 S i 7 Ni o : Eu, La,Mg 0 . 8 Ca 0 . 2 Si 7 N 10 : Eu, Nd, Zn 0 
. 8 Ca 0 . 2 S i y Ni o '■ '■ E u , Nd, Sr 0 . 8 Ca 0 . 2 Ge 7 Ni 0 : Eu, 
T b , B a „ . i Ca,, 2 :Ge 7 N 10 : E u , T b , M g 0 . 8 Ca 0 . 2 Ge 7 N 
io :Eu, P r , . Z n o . a C a o . 2 Ge 7 Ni 0 : Eu, Pr, Sr, , 8 Ca 0 
. 2 S i B GeN, „ : E u , Pr, Ba, , , Ca 0 . 2 Si 6 GeN 10 : E u, P 
r,Mg 0 . 8 Ca 0 . 2 Si 6 G e N 5 0 :Eu, Y, Zn, . 8 Ca 0 . 2 S i t G 
eN 10 :Eu, Y, SrVSi 8 N 8 :Pr,Ba 2 Si 5 N 8 : P r , Sr 2 S i B 
N 8 :Tb,BaGe 7 N 1 - 0 : C e 4 i?j& s MT§ *rt 5 £ *Ui&g5£$ fifc^o 
[0 0 2 7] 

*i0*rC**Mntt, Eu 2 + ©J£»*«atL, .x*/KF-«f*, 

3gL < ttMnft-fr* JK#rfc*e«*i-* 0 ©L, Mnli, jKAttOft^HlJA 

=$:V> 0 CL*U±, jftjSMKJS^T. Mn75 s frl^t^7ti6T'*S tm^ti^o 
«3l6#ttt> ^^^tc^ + Iw, 5£L<ti, S*«B65c3tf t 1 1 K: , Mg, Sr, Ba, 
Zn, Ca, Ga, In, B, Al, Cu, Li, Na, K, Re, Ni, Cr, Mo, 

< »3WK*i**fciJ-r**<*>f1 ! -ffl*#LTV>* 0 B, A 1 , M 

g, C r&tfN i ti, »3fc*jqix.*ifc*«-C§4t ?V^f^ffl*^rUTV^* 0 i§*, B, 
Mg, C r#(7)^M^75%iD$tlTV^V^^0^7)5, flsflD^SsiO S *IT V>* 
«t »J 1/10 fc£1-*B*n$: 1 /2 frh l/4|lf itlltJit^f|l. 0 

[0 0 2 8] 

[0 0 2 9] 
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t* f «fen j: ^we^e-fe^pfc-rso tot, ^c7)-f ? h; ?a • 7^5 =-t>i*mtm 

t> 1 OHi ^^SftfcWfeJfct ZhK X *)®&3k<D&&<?>% 

7 57!?S9 5-C*^fez£^2 0 0 0#M8 0 0 0 KT*$S„ #K$f£ Lv^ii> TOiH 

^fc-fe'J ? A-Cftt83*ifc>r ? MJ 9 A ■ 7^5-^AKftM*feSi:<7)a^fc*(?) 

fMBKR 9 £6 0M7 0 i-CiS«l>*ii:**Ti*o 
[0 0 3 0] 

^tw, g| 2 ^fflv>T, ^HgUMflSSgbfrfrS r-Ca-Si-0-N:Eu, L a« 

o 

[0 0 3 1 ] 

WM<DS r , C a (P l) o M*fc7)S r, C a It^ffflt^Hfi 

Lv^\ ^M^i, 75 Wk#tefc£^k#«j*'ttffl SfcJKfl-s 

r , C aKfi, B, A 1 , Cu, Mg v MnO, Mn 2 0 3 % A1,0, ^t'^^ttS 
^tU^o Ift^Sr, Cafix 7)^>fl^+, ^o-t-jJ?? **rt-e»#*fr 
%«CJ:t)#^/:Sr, C a Ji. 0 . l/im*e»l 5^mf*iifc 

^iU'* 1 , £<9*£HfcES5c3*i£v> 0 Sr. C a 2NJsllt*JitW 
i Li/>* J , i*LHffiS5*tJ5:v»o <t »3 -f%>tz*b, fICa, ilSr, # 

[0 0 3 2] 

RftCS i (P 2) o fifl-OS i tt, Lv>*^ a-fk 

*Hk#*K Kft#», 75 Mt^^^fffltSit'bt^o S i 3 N 

4 , S i (N H 2 ) 2 > M g 2 S i * f-e**o ISH^S i c7)$j£fj, 3 Ntl±<7)^^ 

Lv^\ A 1 2 0 3 Mg, £18* 9 -ft* (C o 3 B, N i 3 B. C r B) , SMkv 

yjfy, h, bo, , Bj o 3 , Cu 2 o, c u of£i?<Dik&%itf^ziix^xi>ii^ 

. Sii Efl-OS r , C atlii:, Tfr*v%.m*&. £L< li> ^#H^4>> ^ 
n-:7*Ky **i*|TJ6H£*fT$o S Mk^<WWgfi, #•» 0 . 1 ^ m^fc 1 5 n rat 

[0 0 3 3] 

2c fc, IfioSr, Ca£, »#H5lC+-e^kf 4 (P3) . £<£>RJ&££, itl^ 

■to 

[0 0 3 4 ] 

Mki] 

3Sr + N 2 "* Sr 3 N 2 
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3Ca + N 2 — Ca 3 N 2 

Sr, C a ESt^S^^ 600-900'C, $J5B#W, mk-f&o S r , C a fi> 

mtmzmz. t^tii-o sr, c ao^tni, ^m^^^o*^ 2 lv>*«, rum?? 

[0 0 3 5] 

m#^>s i ^t^fflK^-c^-ft-ra (P4) o ^oasst*, tt2^-r 0 

[0 0 3 6 ] 

[it 2) 

3 S i + 2 N 2 — S i 3 N 4 

^st s i ^ mm^m^, 8oo~i2oot\ftj5B#M, mt-r&o 19, 

[0 0 3 7 ] 

Sr, Ca^L<liSr-C a <7)^fktl£*Hirr& (P5) o Sr« Ca, Sr-Ca^> 

9 o 

iwu*k, s i vmimznw-rz (P6) 0 

mm^. Euoft^Eu 2 o 3 (P7) 0 Eu^ftnt> ®Hk 

o 

[0 0 3 8] 

±flEJB(Jft*fctiU Mg, Si, Ca> Ba, Zn, B, A U C u, Mn, C r, OR& 
N i J: «?atf4 v L*4?'5:< * 1 *1W±t)^#$ ftTv>T 4> Mg, 

Zn, B^O±ffi5n3R*^TWii#xe (P8) fc*nT\ E^«*P» LTfi#i"4 £. 

<&^38-e«fln3*i*o rwt^ft^tii, H 3 B0 3 > C u 2 . 0 3 ^ M g C 1 , , M g 
0-CaO, Al, 0, , &m*^ik%0 (CrB, Mg, B,'>"A 1 B 2 , MnB) , B 
2 0 3 > Cu, O, CuO^WifeSo 
L a <Di\L&%0) L a 2 0 3 (P8) . 

y<D¥-%3%L'&l$. & 0 . 1 ^ m^?> 15// mtli^ut^l Lv> 0 
[0 0 3 9] 

±SMM**frort:|fe, Sr, Ca, S r -C a^H-ft^ SiOltt, Eu<5M*E 
u 2 0 3 > L a (Dit&ynL a 2 0 3 Mn 2 0 3 4r^iJ0"t*"(P 9) o £*i£>c7) 

l*]T% S#*ffdo 
[0 0 4 0] 

Sr, Ca, S r - C a ©gttBK S i Og-fkBK E u <D<t&® E u , 0 , <7>ii 
L sUDit&VnL a 2 0 3 £7>^~T#B^+T% ggfifc-T* (P l 0) o iftlftfcJ: 
*K MntfmnZtltz Sr-Ca-Si-O-NlEu, L a $ Hi £ 

fcj^-ci* (p 1 1) o £<&&i£n,fca&#«figx£<aRjB5fc*, 'fksic^t-o 

[0 0 4 1 ] 
[<fc3] 
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[0 0 5 9] 

£*§c3it"t" & £ k ^X" § & o 
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C u, C rSW i *>4?& < * lflltt±* f Sfep pmi^ftWp pm*t?ilTV> 

<fcv> 0 



(16) 



JP 2004-10786 A 2004.1.15 



[0 0 6 0] 

, *9>o < •? £ 5B»WjH*TM* -C^L^o «Jft»oat*mjft5c*tt, (Ca„. 97 

75, Eu 0 . 0075. Z 0 . 015)2 SisNa^&'&o 

[0 0 6 1 ] 
[0 0 6 2 ] 

[0 0 6 3 ] 

<£>[6l±£l23e:i:75 s -e§&o 
[0 0 6 4 ] 

[0 0 6 5] 
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[0 0 6 7] 
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